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Executive Summary

Ameren Missouri engagedadmus and Nexanthge Cadmus teamto perform annualprocess and

impact evaluatios of the Home Energy Analysis (HEpA)gram for a threeyear periodfrom 2013

through 2015 This annual report covers the impact and process evaluation findings for Program Year
2015(PY15, the period from January 2015 throughNovember30, 2015 As the program has not

proven costeffective,Ameren Missourdoes not intend to continue it in subsequent program cycles:
thisreport examinesi KS LINPANI YQA FAYIFE &@SIENI2F 2LISNIiAzy

Program Description

Ameren Missouradded he HEApilot programto the residential ActOnEner@portfolio in 2013 Ths
progranmQ @esignsoughtto encourage residents of singlamily homes to reduce energy consumption
by makingmprovementsto the following weatherizationlighting, HVACandwater heating appliances.

The pogramprovideddirect installenergyefficient measures at no cost to participants aoftered
rebates for other measures €., air sealing, ceiling insulation, and enesgfficient windows) hereafter
referred to as major measure®hile dl singlefamily homesthat receivedelectricity and natural gas
from Ameren Missounwere eligibleto participate the programrequiredparticipansto pay $25for an
in-home energy audit.

Through tke program,Ameren Missoursoughtto achieve energy savingstime followingthree ways:

1 Educatecustomeis abouttheir energy consumptiomiaa detailed home energy audit report.

1 Implementthe followinglow-cost energyefficiency measures during the home energy audit:
compact fluorescent lamps (CFLs), lightitting diodes (LEDshigh-efficiency faucet aerators,
high-efficiencyshowerheadsandwater heaterpipe wrap.

1 Identify energysaving opportunities antecommendng major measuremprovements to
SYKIFyO0S G(KS K2 YhSiaginfiliGiorF ithpovemgrisSinsdation, anigh-
efficiencywindows).

The HEA progranvasimplemented by the HoneyweBmart Grid SolutionBivision(Honeywell).

Key Impact Evaluation Findings

In PY15the HEA programsompleted909audits. The Cadmugteam calculatedhe measurespecific
realization rategshown inTablel) bycomparing theevaluated éx posja I Ay 3a A G K (KS
planning estimatedx antg, asdetailed inAmeren Missouf2 2012 EchnicalResource ManugTRN).1

We determined thgrogramachieved &0.2%overallelectric measuregrossrealizationrate. This low
realization rateprimarily resulted fromlow realization rates for CFLs (63.8%0) high-efficiency
showerheads (64.4%)hich both contributedo asignificantportion of i K S LINBvarallelatdicity

1 Available at: https://www.efis.psc.mo.gov/mpsc/commoncomponents/viewdocument.asp?Docld=935690210

LINZ
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savingsDespite a highealization rate for ceiling insulatiodZ4.%%6) low reaization rates for other
measure categorieseduced the overall realization rat&or natural gas measures, Wetermineda
74.9%overallgrossrealization rate Theevaluationfound a low realizatiorrate for high-efficiency
showerheadg61.0%)reduced this gross realization rate, thoulgigh averagesavings for ceiling
insulation (11.26) and hot water pipe wrafd{0.3%6)helpedoffset thelow showerhead realization
rate.

Tablel. PY15Participation andEx PosProgram Gross Savings

L Ex PosPer Realization Total Ex Post
Measure PY15Participation : : .
Unit Savings Rate Savings

Electric Measures (kWh/year)

CFLs 8.267 24.3 63.8% 201,022
LEDs 1,244 27.9 59.8% 34,706
HighefficiencyAerators 384 30.3 53.206 11,646
Higheffici

ighetiiciency 258 2325 64.4% 59,979
Showerheads

Hot Water PipaNrap

. 1,025 22.1 85.9% 22,625
(per linear foot)
Ceiling Insulation (per
g (P 180 192.3 124.9% 34,802
home}
Windows (per home) 84 186.9 16.9% 15,700
Air Sealing 9 544.9 100.0% 4,904
Total 11,451 - 60.2%0 385,384
Natural Gas Measures (therms/year)

HighefficiencyAerators 1,441 1.7 24.4% 2,395
Highefficienc

ighetliciency 764 13.1 61.0% 10,022
Showerheads
Hot Water Pipe Wrap 6,865 1.2 110.5% 8,118
(per linear foot)
Ceilinglnsulation (per

linginsulation (p 180 91.9 111.2% 16,638
home}
Windows (per home) 84 17.9 46.0% 1,502
Air Sealin@ 9 57.8 100.0% 520
Total 9,343 - 749% 39,195

The realization rate listed for ceiling insulation represents a weighted average for all ceiling insulation
measures active in theY15Table30 provides individual realization rates per ceiling insulation measure.
2As the evaluation samplie PY 14lid not include & sealing thiscould not beevaluated.Therefore, we
assumed 100% realization rate fdPY15This measure is less than 2% of total therm savings and therefore
varyingthis assumption would not materially affect results.
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Table2 liststhe LINE 3 NI Ygfdssex pasténkrgy savings for both fuel typesith relative precision
reported at the 90% confidence levéhe reported precision reflesPY14 data, athe PY15 impact
analysiglid not include conducting primary datallection

Table2. ProgramGrossRealization Rates by Fuel Type

Ex AnteProgram N Ex PosProgram| Precision at 90%
, Realization Rate : .
Fuel Type Savings Savings Confidence

Electricity (MWh/yr) 639.8 60.2%6 385.4 9.5%
Natural Gas (therm/yr) 52321.7 749% 39,194.8 10.1%

To estimatePY 15et-to-gross(NTGYatios, the Cadmus teamsed the following formula:

NTG = 1.Q Free Ridership + Participant Spillover + NonparticiBailtover+ Market Effects

To determine NT@ve used findings fromarticipantsurveys regardingd dza (i 2 liKel/ Ndtidhs

independent of the prograrnbased on PY14 participant responséhrough these surveyae

determined thehighest free ridershipevek occurredfor the followingmeasuresCFLs30%) windows

(46%) and water heater pipe wra2(0%).LED®xhibiteda low free ridershiprate of 6.3%Based on the
LINEANF YQ& &l gAy3a O2 héANRIaENirdgrangrealivéd dnésridetstigNBtefil & LIS
16. %t aRSONB I &S FTNRY t . mmdeiPYiBireenitersfpNgGsSl6.54) RS NA K A LJ

The Cadmus teampplieda programpatrticipantspilloverrate of 1.6% based on findings from the PY14
evaluation andlimited nonparticipant sglover (NPSOdf 0.9% Wedid not estimatemarket effects
I YR

Table3listsii K S a2

energy savings.

(bSe¢-Dr CFaA Y RA y 3 & I LILIE A S & exipdsBrosdlB & dzf (i &

Table3. Electricity and Natural Gas Net Savings
Total Ex Post

Free Participant NTG ,
Fuel GrossEnergy : : , P NPSO , Net Savings
. Ridership Spillover Ratio
Savings
Electricity 16.2 16
385.4 0.9% 86.3% 3328
(MWh/yr) % % ° °
N |
atura 16.2 16
Gas 39,194.8 0.9% 86.3% 338414
% %
(therm/yr)

TheMissouriPublic Service CommissiMPSCapprovesannual energy and demand savings targets for
each program yeaAs showrin Table4, the PY1HHEA progrannealized31.1% of its proposed net

electricenergysavings targetl(,070 MWh) in Ameren Missou®2 &

demand savings targeB%0kW) forPY15

NEB & A RaBdA1PAof ifs neti I NRA T F
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Table4. HEA progranPY 15SavingsComparisons
Ex AnteGross Ex PostGross Ex PosiNet

MPSC : - . . Percent of
: Savings Utility Savings Savings
Metric Approved . : . Goal
Target Reported (Prior] Determined by | Determined Achieved
g to Evaluation¥ EM&\P by EM&V
Energy (MWh) 1,070 644 385 332 31%
Demand (kW) 350 143 45 39 11%

Lhttp://www.ameren.com/-/media/missourisite/Files/Rates/UECSheet191EEResidential.pdf

2 Calculated by applying tracked program activity to TRM savings values.

3 t Odzf F SR 6@ FLIXeAy3a G4NIF OISR LINRPIANIY OGABAG

4 Calculated by multipling/  RYdza Q S@F fdzZt 6SR INRaa al gay3aa +yR
participant spilloverNPSQand market effects.

5Compares MPSC Approved Target ErdPosNet Savings Determined by EM&V

Key Process Evaluation Findings

Akinto efforts in PY14 fte HEA program focused aghieving greatesavings irPY 15y increasing the
adoption ofmajor measuresTo support thisthe programcontinued use othe LINR 3 Névisef a
marketing messagingvhichfocused on increasing customeromfort and reducingnergycoststhrough
the installation of major measure3 hisrepresenteda shift from the PY13 messagimghich focused on
promotion of theLINE2 3 Nlidi¥ ¢d@ponent

Though still considered an effectivearketing strategygivenmajor measure uptakeatesup by20%
relative to PY4 performance the programcompletedslightlyfewer audits @ 5% decreaseelative to
PY14)The program closed November 30, 201t likely would have met or exceeded the total 2014
auditshad itcontinued operating through December 20152 y' S & ani-yetr@edision to waive the
$25 audit feealso supported audit recruitment

Overall, the progr Y Qa IusRiedsikilar, albeit lower, performanca 2015relative to PY14
despitelosingoperation personnelfacinga shortened program timeframe, arttawing froma small

eligible participant populatiotNB f I G A @S G2 | Y S NBefitialgprogianaToeNfo@@am 2 G K SNJ |
however,achievedust 31% of its total program savings goal fY15andit cumulativelyachievedonly

30% of its overall thregrear goathrough the end ofts third year.

Asdiscussedthe programfunctioned with fewerpersonnel in PY15. Honeywell reassigned prior

program staff (who had managed the program since its inception)atrttie beginning of 20150ught
replacement staffThesereplacement staff only managed the program into thiN2 3 NJ Ysecén8 | NI &
quarter, at whichtime point a remotely located program manager and a local program coorditadr

on program managemenfAmeren Missouralso reduced its program managemdram two to one

managers
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Thesemanagementhanges resu#id in some communication diffidties between Ameren Missouri and
HoneywellT6 2 2 F (G KS LINE 3 ddolefQle prégeadriidyeadzRporiedyNdie to low

workloads. Still, thesedeparturesresulted in an increasing backl¢nd eventual waiting li3for

participant auditsfurther impacingti KS LINRP ANJ YQ& [ o6Af A& G2 2LISNIGS 2

Lastly 9% of 2014 HEA customggarticipated in additional Ameren Missouri residential energy
efficiency programs following their home analySgnilar to PY14he participation was mostly
concentrated on the Lighting and HVAQI Lightingorograms but additional participation was noted
by Ameren Missouri within th&fficient Productand RefrigeratorRecycling programs.

Program YeaR0l14Recommendationgnd Acions

In Table5 below, we present recommendations presented at the conclusion oPtfig#devaluation as
well as the subsequent actions taken by the program.
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Table5. PY14Recommend#dons and Program Actions

PY14Recommendation Cadmus Findings Explanation

Continue to aggressively promote major measures, wit
an emphasis on financial and nonfinancial benefits.
Communicate the benefits of major measures through
more tangible methodssuch as case studies, customer
testimonials, or documentation explaining the benefits.
Program marketing should pay special attention to air
sealing in conjunction with insulation upgrades, as this
measure offers a large potential for energy savirmgg

has experienced very low adoption in both PY13 and P
Update the Ameren Missouri TRM to better account for
program activity for the 201€2018 program cycle. For
instance ex antesavings assumptions for windows assui
a single home installs 350 square feet of new windows;
the evaluation found, however, customers install an
average of 119 square feet of new windows. Therefore,
savings realed by installing windoware significantly less
than currently reported in the TRM.

Instruct program auditors to install lighting measures in
high-use areasincluding outdoor locations, the kitchen,
and the living room.

Continue to leverage customer satisfactions&rve as
program marketing, using testimonials, case studies, lo«
news features, and online channels. These could includ
the following: customer testimonials on Twitter or
Facebook; customer case studies or testimonials; or an
interactive videgowalkingcustomers through the audit
process. The HEA program landing page on Ameren
ahdaaz2diNAQa ¢S0aAdS aKz2dzZ R
marketing and outreactsuch as the aboveentioned
items.

This item continued.
Letters mailed to
customers included
more benefits andthe
programcreated a
case studyo share
with customers

This will be reflected
in the 20162018
TRM.

Auditors continued to
target high usage
areas.

This item continued.
Letters mailed to
customers included
more benefits,and the
program created a
case study to share
with customers.

Participation in major
measures increased
through additional
promotion and an
increase in the number
of audits completed in
the lastsixmonths of
2015.

The 20132015 TRM
was not subject to
updates based on EMV
results.

The program design wa
intended to maximize
savings from direct
install measures.

The program sought to
communicate the
benefits of participation
as well as demonstrate
the successes realized
by participants.

Program YeaR015KeyConclusions and Recommendations
Based orthe impact and process evaluation findindlse Cadmus tearoffersthe following conclusions

and recommendations.

Conclusion 1. The progranid not provecosteffective throughout its threeyear program cycle.

Recommendation & Update the AmererMissouri TRM to better account for 2052018
program cycleactivity. Assumed parameter inputs for each measure should be reviewed and
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revised as necessary. Lighting measaszeciallyshould be updated to reflect current EISA
baseline assumption#lore accurateexante savings estimates will result in higher realization
ratesg KA OK dzf GAYF(GSte gAff AYyONBlIasS GKS NBGdzNYy 2

RecommendatioriLb. The HEA program crogsomoted other programsbut it did not receive
credit for this education and awareneg®or of any energy savings direlgtresulting fromthe
crosspromotion. Forfuture progranssimilar to HEA, Ameren Missouri should consi@sising
the program design to allow savings achieved in other prograrss-promoted and resulhg
in direct participationto be creditedto the direct install progranin part o full. Thisalsowould
create an incentive for the direct install program to more aggressively matket programs
andto serve as a gateway prograim Ameren Missouf iisidential program portfolio.

RecommendatioriLic. For future program design,ansider the time lagequired for

installations of major measuresAs seen in the HEA program, installation of major measures
continued to increase in subgeent years and included a significant portiorldNJ&A 2 NJ & S| NB& Q
participants.Given itsa large upfront investment the direct install programequiresa longer

timeframe to recoupsuchcoststhan do other programsA future program design should
establishspecific milestone savings targets to help keep the program on trackdmate cost

effectivdy within a predetermined timeframe.

Conclusior2. The programwas potentially constraineddue to the small, eligible population segment
(customerswith gas ancelectric service provided byAmeren Missour). Honeywellnoted difficultiesin
increasngrecruitment as the program continued into its second and third operating yéars.

Honeywello N2 F ROF A0SR Ala 2dziNBIFOK (2 Y2arstyeSfitfeldita ot S Odz3
constantly broadcasd additionalmarketing to the same grouping of customelgingdl KS LIN2 INJ Y Qa
subsequent years

Recommendatior®. In future program designgonsideramending the program eligibility
criteria to openthe programto all Ameren customersThiswould allow a significantly larger
population size an@rovide avaried demographitor program markeing.

Conclusior. The progranreported very strong audit recruitment aftewaivingthe $25 fee.This fee
may have served as entrybarrier for certain customersesultingin lower participation rates during
the progrand . £ A ¥ S

RecommendatiorB8. Future program design should considethether use of an audit fee
balancesaudit recruitment effectsand installatiors of recommendd major measuresif
implementinga similar program in the future, Amerdissourishouldconsiderfocus group®r
other program design researatith its potential target customexin regard tothe benefits and
costs to instituting an audit fee and theipe pointfor such a fee. Ameren Missouri should strive
to determineif a low to no-fee structure would impact the typof customesrecruited(i.e.,




CADMUS

whether or not a customer more likely to enroll with little to no entry fee would subsequently
be lessikely to follow through with a recommended major measure installgtion

Conclusiom. The program successfully developed relationships with more than 30 trade allies across
remote regions ofits territory. However, the program was limited in its succespartner with large
retailerswho could help promote major measured/indows was the only measure teceiveactive
promotion froma largeretailer, which did result in significant installations within that region. The ceiling
insulation and air sealingeasures, however, were not actively promoted by any other large retailer.

Recommendatioma. Ameren Missouri should maintain these relations with the HEA trade

allies during the interim period of no program activitythese trade allies are now familiartkvi

l YSNBY aAidazd2NAQa LINPINIYYE YR LINRPOSaasSa I yR
installers will help ramp up future programs implemented through Ameren Missouri.

Recommendatiomb. The program may have increased its uptake of major measuréshiad
targeted larger retailers (i.e., big box stores), as part of its trade ally network to help promote
the installation of major measuresWhile this approach did occur for windows with one large
retailer, both ceiling insulation and air sealing copddentially also benefit from promotion of
large retailers who often sell the supplies (e.g., insulation) and will refer customers to a
preferred contractor to conduct the worleor future programs, Ameren Missouri and its
implementers should engage largetailers early in the program cycle to build such
partnerships.
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Introduction

Ameren MissourengagedCadmus and Nexanthge Cadmugeam) to perform a process and impact

evaluation of theHome Energy AnalysidEA programfor a threeyear period.This annual report

covers the impact and process evaluation findings for Program20d&(PY 15, the period from

January 12015 throughNovember 302015¢ KA a ¢l a4 (GKS LINPINI YQa TFAYIFE @&

Program Description

TheHEApilot programencourlgedresidents of singldamily homes to reduce energy consumption by
making improvements to weatherization, lighting, HVAC, and wagating appliances. The program
providedsome energyefficient measures at no cost to participants and offers rebatestioer
measuresi(e., air sealing, ceiling insulation, and eneggfjicient windows)

The HEA programrovidedthe following:

1 Low-cost homeenergy audits ($25)andsome freedirect-install measures;
1 Marketing and education about existidgneren Missourénergyefficiencyprograms; and

9 Lists of local contractors capable of completing measures identified in the audit.

Honeywell Smart Grid SolutioBsvision(Honeywell implementedthe program

Program Participants and Savings Approaches

All singlefamily residential homeghat receivedboth electricity and natural gas fromeren Missouri
qualify to participate irthe HEA progranirhrough this programimeren Missoursoughtto achieve
energy savings in three ways:

9 Educatecustomers about their energy consumptigiaa detailedHEAreport.

1 Implementthe followinglow-cost energyefficiency measures during the home energy audit:
compact fluorescent lamps (CFLSs), kghtitting diodes (LEDSgucet aerators, energgfficient
showerheads, andiater heaterpipe wrap.

1 Identify energysaving opportunities and recommending improvementghich this report
refersto as major measurasto enhanceakK 2 Y S Qa LIS N igfiNafionyhipi®vements,
insulation, anchigh-efficiencywindows).

Ameren Missourgustomerswho receiveda home audit through the programvere not required to
implement additional measures recommended by the auditort, Boneywellused the following
strategiesto encourage customers to implement improvements:

1 Folloned up with audit customers to reinforce education about enesgyings opportunities
and to answer customer questions

1 Providedestimates of measure castsavings, and yeate-payback;
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1 Providedinformation about rebates offered through other progna in theAmeren Missouri
residential portfolig and

9 Offeredalist of certified contractors qualified to complete the recommended improvements
with follow-up directly froma certified contractorperi K S O dzxdhgei.S N a

Program Activity
InPY15the HEA progranmad 909 participants as shown iffable6.

Table6. HEA progranPY15Program Activity

Audits
Level 1 Audit 816 n/a
Level 2 Audit 93 n/a
DirectInstall Measures
CFLs 807 8,267
LEDs 614 1,244
Faucet Aerators 797 1,825
Energy EfficienBhowerheads 746 1,022
Hot Water Heater Pipe Insulation 754 755
Major Measures
Air Sealing 9 9
Ceiling insulatiorfR5 to R49) 15 16,592ft2
Ceiling insulatiorfR11 to R49) 66 88,919ft?
Ceiling insulatiorfR19 to R49) 96 139,510ft2
Ceiling insulatiorfR19 to R38) 3 4,673ft?
Windows 84 736

10
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Evaluation Methodology

TheCadmudeamidentified the followingimpact and proces evaluation priorities fothe HEA program
pilot inPY15
1 Assessingnpacts of direcinstall andmajor measures.
1 Tracking adoption ahajor measures over time.
1 Applying PY14 research fioee ridershp and participant spillover estimates
9 Assessing the impacts of design changes, marketing activities, and program processes.
T taaSaairy3da GKS LINPINIYQa FOKAS@SYSydGa |3IFrAyad 13
Table7 listsevaluation activities conducted Y150 reach the above objectives, followed by brief
summaiesof each activity.

Table7. PY15Process and Impact Evaluation Activities and Rationale

Provide ongoing support to ensuaecurate tracking adll
necessary program data; identify gaps for EM&V purpose
Review program progress, issues, and needs from the
InterviewProgram Staff w perspective ofAmeren Missourprogram managers anithe
implementation contractor.

Measure theLINE 3 Nbshefieativeness through five

ReviewData Tracking w

CostEffectiveness © standard perspectivesotal resource cost, utility cost,
Analysis societal cost test, participant cost test, and ratepayer impi
test.

Data Tracking Review

The Cadmus teameviewed theHEA prograntracking databaseecifically asessigwhether

Honeywellgatheredthe data necessartp inform the evaluation and thalgorithmsdetailed in the

Ameren MissourfRM.We found Honeywell colleetlthe necessary datédmeren Missourivorked

with its implementers to migrate program tracking dataAmeren Missoutd OSY (NI} f +A&A2Yy |

Program Managerinterviews
For theHEA progra BY 15%evaluation, the Cadmus team interview@dheren Missourand Honeywell
program managers i@ctober 2015as shown iffable8. We designed these interviews &zcomplish
the following

1 Gather information on how effectively the prograoperated

9 Identify challenges encountered by program staff and the implemeraed

11
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1 Determine appropriate solutiongAppendix Boresentsthe program manager interview
guide used.

Table8. CompletedProgram Manageftnterviews

Program Manager Interviews Conducted

Ameren Missour{2 pp) 1
Honeywell(1 pp) 2
Total 3

HEAParticipant Surveys

TheCadmus teandid not conduct participant surveys in PY%We used results from the PY14 surveys to
inform components of the impact analysieluding measure persistence rates as well as free ridership
and spillover valuesPlease see the PY14 report for additional detail regarding survey design.

Engineering Analysis

To estimate pewunit gross savings for ea¢tEA progranmeasure the Cadmugeamusedengineering
algorithms and assumptiorgetailed inthe Gross Impact Resukgction These algorithms yieéd
estimates of the difference between the energy usage of the rebatpdpmentandthe usage of
similaror existingequipment. ThePY15udit reports provided for each program participant well
documented he haseline conditions of existing equipmelie leveragedadditional baseline
assumptions based on the findings of the Plghdne surveysndused the baseline data tevelop
parameterinputs for each engineering algorithm.

CostEffective Analysis
Using finaPY19HHEA progranparticipation data, implementation data, arek postgross and net
savings estimates presented in this repdfiprgan Marketing PartneréMMP) determined the
progray’ Q a -efféttivéness using DSMotéMP also calculated measuspecific coseffectiveness
As shown in the Cogiffectiveness Results sectidhe Cadmus teamassessed cosffectiveness using
the five standard perspectives produced by DSMore:

1 TotalResource Cost

9 Utility Cost

1 Societal Cost Test

{1 Participant Cost Test

2 A financial analysis tool designed to evaluate the costs, benefits, and risks of DSM programs and services.

12
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1 Ratepayer Impact Test

CSR Impact Evaluation Requirements

According to the Missouri Code of State Regulations)(@&8Randside programs that are part of a

dzi A f A& Qa LINBG &S dbjdtRo oNgBikgPpraznedd 8nd Indpact evaluations that meet certain
criteria®Process evaluations must address, at a minimum, the five questions listedbigd. The table

LINE GARS& | adzYYI NE NBalLkRyaS F¥2N SIOK aLISOAFTASR /{
evaluation and the prior year. In addition, the CSR requires that impact ewalsatt demaneside

program satisfy the requirements noted Trable9. The table indicates the data used in this evaluation

that satisfy the CSR impatata requirement.

3 Missouri Secretary of State, Title 4 Department of Economic Developmer22800 Resource Acquisition
Strategy Selection
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Table9. Summary Responses to CSR Impact Evaluation Requirements

: Method _
CSR Requirement Used Description of Program Method

Approach:The evaluation must use one

or both of the following comparisons to

determine the program impact:

The evaluation compares the pegloption load based
on assumed baseline technology with the pastoption
load based on program technology, estimates of lighti
hours of use and water usage (based on metered dat:
waste-heat impact (based on equipmentsilation),
and survey data (based on feedback from program
participants).

Comparisons of pradoption and post
adoption loads of prograrparticipants,
corrected for the effects of weather and
other intertemporal differences

Comparisons between program

LI NIAOALI yG&aQ t2FR
appropriate control group over the same
time period

Data: The evaluation must use one or
more of the followingtypes of data to
assess program impact:

Monthly billing data

Hourly load data

Load research data

Metered lighting hours of use for a sample of homes i

Enduse load metered data X the program area during 2013014.
Building and equipmengimulation « Use simulation modeling to determine the wadteat
models impact of efficient lighting

Surveyed program participants 2013 and 2014
Survey responses X regarding measure verification, installation rates, free

ridership, and spillover.
Audit and survey data on:
Evaluation team conducted surveiys2013 and 20140

Equipment type/size efficiency X verify installation and use of each direct install and
rebated measure type.
Household or business characteristics X Evaluation team verified program audit data.

Energyrelated building characteristics
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Process Evaluation Findings

tKAa aSOlAiazy O2yidlAya GKS /I RYudzinalyedroteden LINE OSaa S
MissourQQ BEApilot program.We divide thesefindings intotwo sections:Program Desigand Delivery
andMarketing and Outreach

Program Desigrand Delivery

The HEA programvasimplemented by the Honeywell Smart Grid Soluti@igision (Honeywellwho

sub-contracted the EarthWays Center to conduct théname customer auditsThe HEA program

operated as a pilot. Unlike the other six residential programsich addressed electric measures

program exclusivety the pilot required participants have both gasdaelectric in their homeslhe
programmarketingtargetedcustomerswith the greatest savings potentialtypically highuse accounts

in older homes; howeveprogram criteria for participation limited eligibility to ongynglefamily

residential homeshat received both electricity and natural gas froimeren MissouriThe program

soughtto serve 60,000 participants across the gas and electric regiolsefen Missouf2 @ G S NNR (i 2 NB ¢

Direct-Install Measures

During the homeenergy auditauditors coulddirect-install energysaving measures worth up to $200 at
no additional cossto the customerTablelO listsdirect-install measures and average quaig#
installedper homein PY15Theaverageguantity of directinstall measures per home did not vary
significantly betweerPY# andPY15exceptfor CFLsThe program more than doubled the average
number of CFLs installed per hoiinereasing from approximately six 18 CFLs per hom&he average
installation ofl3 CFLs per home in PY15 was much closer to the PY13eawestadjationof 11 CFLs per
home.

Tablel0. DirectInstall Measures

AverageQuantity Installed per Homé

Highefficiency faucet aerators 25
Highefficiency showerheads 1.4
Water heater pipe wrap 1.0
ENERGY STAR® certified CFL light 12.8
ENERGY STAR certified LED light bt 2.6

! Average value is representative of homes that received the measure.

AmerenMissouriamended the programmid-yearto offer water-heater measurege.g.,aerators,
showerheads, and pipe wrafi) customers with electric water heaters in PYThis increasgthe
LINE 3 Naviviga apportunitiesas an estimated 15% ofistomers eligible for the HEA prograrsed
electric water heaters.
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HEAProgramMajor Measures

Tablelllists K S LINE ANJ YQ& YI 22 NJ YSI & daNSRaK Sy Ri K S AL3NPAT NI SYRQ &
energy auditors recommergdi major measures,stomerscouldqualify for a rebate on each

installationif they used aHEA prograntertified contractor toconductthe work. (At the close oPY15

the program hadapproximately30 certified contractors available tperform theinstallations)

Tablell HEAProgramRebated Measures

ENERGY STAR® certified windows $500
Air sealing $264
Ceiling insulatiof $400
LA mhimum offive windows andmaximum of 10 windows may be installatla rebate of $50
per window

2$400 is theaverage payment; however, the progratoesnot cap the total rebate value for
insulation installed.

ProgressTowardGoals

Ameren Missournmaintainedportfolio-wide 2015 regulatorgoalsfor energy saving®lthoughAmeren
Missouriwasnot requiredby Missouri Public Service Commission (MR&@)eet interim targets on an

annual basisr at the program levelSEl YAY Ay 3 | LINRINF YQa I OKASOSYSyia
important for planning purpose#\meren Missou@da A y i S3A NI { SfermédB X S dzZNINB ANF VD &
three-year energysavings goals, whicthe Ameren Missourariff contairs. As of the close dPY15the

HEA progranachieved31%of its PY 15yoaland 30% ofits official three-year electricity energgavings

goal.

Program ImplementationChallenges
The Cadmus teardiscussed witlprogram managershallenges they felt the program faced in PY15:

1 Acheving Program Energyavings GoaDuring interviews conductedith program staffat the
end of 2014, bth Ameren Missourand Honeyweltited meeting theLINE 3 Nehelggsavings
goak as their greatest concerfor 2015 program yeaWhile completedPY 15nstallations of
major measuresontinued to increase over PY14 installations (20% increase in uptake) and
completed audits was on course to meet or exceed PY14 |ghel8JEA program realized less
than one-third of its threeyear savings goal. Honeywptbgram manageraoted a lag period
averaging/7 days between recommendatigrand installatiors of major measureswhich was a
slight improvement over the prior program year lag time (88 dayejvever, this lag period may
have impacted participants whe@ceived an audit in the latsummer or fall of 2015, as those
participans only had untiNovember 3th, 2015to submit a rebate application fahe
installation ofa major measure

1 Program AdministrationThe program sawhanges to its management amongst the Honeywell
and AmererMissouriteams. At the outset of PY15, Won-localHoneywellprogram manager
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oversaw the program remotely while a program coordinator managedtalaay operation.

The program received a local pragh manager in May, buioth the program manager and
coordinatorsoon left the program and programanagementevertedback b the remote

manage for the remainder of the year. A new program coordinateho was also partially

& dzLJLJ32 NI SR ! Y SawBngoma pragrardvasNilsadaasigfied to the program.
Additionally, Ameremissourialso reduced its staffing on the program to a single program
manager(in PY13 and PY ®meren Missouri had individual program managers assigned to the
electric and the gasotnponents of the programHoneywell and AmereMissourimanaged to
maintained weekland often dailycommunicationshowever, AmeremMissourifelt the changes
Ay 1 2ySegStfQa LISNE2YYSt &bnumtyR PYIRESr exa@ed NI Y (0 2
seweral program contractors were not paid on time due to slow reporting and/or invoicing by
Honeywell.

1 Audit Operations.In PY14Honeywell increased the number of auditdosbetter serve the
geographically dispersed participant base amtead times to adrimister customer audits.
However mid-yearPY15, two of four auditors left the program which consequently
reintroducedlong wait times to receive an audit. Honeywell noted that after the departure of
the two auditors, the program was forced to schedule audits on average of two to three weeks
after the initial participant request but in certain cases the audits needed techeduled more
than a month after the initial audit request was madé.the time of the interview, Honeywell
staff reported that it was likely a waiting list would be established for certain regions.

1 Reporting.Honeywell noted that the reporting requireamts in PY15 were onerouBarticularly,
Honeywell noted the difficulty in aligning three separate tracking systems including Ameren
MissourR & +pkograngiafabase, AJLX A SR 9 vy $lakHIRgdaRbaBedahin i
| 2y Se g S progtaindatliage. Additinally, Honeywell indicated the frequency in which
Ameren Missourequired reports to be submitted seemed greater than is typical of other utility
Of A Sy (i & @hat HbhByAIméments. AmereMissourialso marked the reporting as an
issue in PY15; lnever,as noted earlierthe AmerenMissouriprogram manager noted that
errors or missing data in the reports were common and led to delays in processing program
contractor invoices.

Delivery Successes and Program Achievements
Whenthe Cadmus teamaskedprogram managershich programaspects workd particularly well,
respondentsfferedthe following information:

1 Audit Recruitment.In April, Honeywell experimented with offering a limited time offer of
waiving the $25 audit fee. The pilot resulted with ssttong audit uptake that the program
permanently removed the audit fee beginning in August. Honeywell reported the additional cost
was not significantly impactful on the program. However, Honeywell did not indicate the
increased audit uptake had led to neased installation of major measures.
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1 Major Measure Rebges. The number of rebates issued for major measure installations
continued toincreasein PY15The program realized a 20% increase in the nunalber
installationsrelative to PY14. Of the total installations conducted in PY15, 32% occurred with
customers who had received an audit in either PY13 or PY14.

1 Auditors. Similaty to PY13and PY14Ameren Missourand Honeywelprogram managergelt
auditors succeded incommunicating information about energgfficiency opportunities and
implementing directinstall measures. Botbompanieseported programparticipants positively
received theauditors as manifested through very high customer satisfaction respottsas
surveyadministered by Honeywell

9 Crossprogram promotion.The HEA program provided customer awarerreggrdingother
residential energy efficiency programfferings.9% of2015 HEA customerparticipated in
additional Ameren Missouri residential energy efficiency programs following their home
analysisMost of the crosgprogram participation appeared primarily withihe HVAG32%) and
Lighting (22%rograms but additional participation wgsesentwithin the Refrigerator
Recycling (18%) arkfficient Product§15%)and programs.

Marketing and Outreach

During PY13, the Cadmus team conductedredepth marketing materials revievand program
marketing intervieve with keyAmeren Missourand Honeywell staffThePY13 evaluation report
providesa description of tis marketing and outreach review and finding$e following section
summaizesPYl15marketing and outreach activities as reportedfAyeren Missourand Honeywell
program managers.

PY15Marketing Activities
Primary marketingupdates madén PY 15ncludedthe following

1 Program messaginddoreywell andAmeren Missourcontinued to focus the program
messaging owaysthe programcouldA Y LIN2 @S (G KS O2YF2NI 2F I Odza G2
reducingcostst KA & &1 & Ay O2y (i NI mieSsaging appréa@whicBN®ghiNT Y Q& Ay
to drive auditrecruitment, was datéheavy, and directed to customers award and educated
abouttheir energy consumptiortHoneywell designed the updated messadinde
approachable to more general customers, who may not be-insrmed about their energy
usag.

1 Program mailer.The program mailer remained as the primary driver to program recruitment in
PY15Honeywellreported al.73% programaudit participationconversiorrate from the mailer.
Additionally,Honeywell attempted to recruit prior audit customengio had been
recommended for a major measure by sendingailer tailored to communicate the benefits of
the majormeasures This mailer did contain a castidy; however, Honeywell noted it was a
generalized case study and therefavaslikely less impactful had the case study instead been
formulatedto communicatepersonal accounts and experiences.
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1 Bill inserts.Ameren Missourcontinued issuance of bilhserts to promote the program and also
included an online billing promotion for the program in PY15 to eligible customers.

9 Outreach Overall outreach efforts remained consistent with prior years. In response to initially
low audit recruitmentHoneywellreported that Ameren Missoudgreed tolaxthe demographic
criteria by removing requirements that the program target customers of older age and higher
income.Honeywell felt this did positively impact the level of audit recruitment; however,
Honeywell dideel the removal of the audit fee greatly outweighed the change in demographic
criteria with regard to audit recruitment.

Participant Feedback

TheCadmus teanconducted participant surveys in PY13 and PY 14 which included feedback on the
program includingrrogram experience satisfaction, communication with program staff, areas for
program improvement, and satisfaction with Ameren Missouri. Surveys were not administered in PY15.
The PY13 and PY14 evaluation reports provide detailed discussions on parfieguHatck.

Major Measure Adoption

Tablel2lists the major measureumulativeadoption rate for eaclprogrammeasurefrom PY13

through PY15Ceiling insulation saw the greatest increase in adoption with an increase from 16% to 20%
relative to PY14. Windows saw a very modest increase in adoptiorfleatethan 1% relative to PY14),

and the air sealing adoption rate was nearly unchanged from the prior ifeaeywell did indicate it
attempted to push air sealing bueported thatcustorrers did not understand the benefit of the

measure despite showing the customer results of blower door testing and infrared camera imaging.

Table12. Cunulative PY13 andPY15Major Measure Adoption Rates

Completed Recommended Major Measure
Major Measure
Installations Installations Adoption Rate

Air Sealing 1,766 1.3%
Ceiling Insulation 334 1,650 20.2%%
Windows 176 826 21.3%

During participant surveysonducted in PY13 and PY1de Cadmus team asked sdimpledparticipants
who receivedrecommendation to install a major measure about their plans to move forward with the
installation.Home audit programsommonlyexperience a lag between recommendatsand actual
installatiors of rebated measure (ForPY15Honeywell estimate@n approximatdagof 77 day$. We
also asked participants why theposeto installt or not instalt a recommended major measure.

1 Amongpatrticipantsinstalingonly a portion of major measures recommended by the auditor,
53% of participantsaid they planned to install remaining measures withire year.
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1 Amongpatrticipants not yet takg action to install recommended measur€&%saidthey
planned toinstall some measures within the next two yeatdawever, only 20% of participants
indicated they planned to install a recommended major measure within one year.

Both groupscited high initial coss as ther primary reasorfor not following through with installatiorof
recommended major measurg¢d44%) Other common responses includedt having sufficient time to
complete the install$9%)

Participants most ofteited saving money or energy as the reason they completed installations of
recommended major measur¢43%) Participants also cited increagitheh NJ K 2oifor€(29%) and
improvingi K S A NJakicngubafibaand air sealings reasons for completing installation of
recommended measures.

CSR Summary

According to the Missouri Code of State Regulations (G&fR)andside program®perating agpart of

I dziAfAG28Qa LINBTFSNNBR NB&az2dz2NOS LX Yy FNBE adzaSoi
minimum, the five questions listed fablel3. While our process evaluation findings touched on each of
these topics;,Tablel3 provides a summary response five specified CSR requirements.

4 http://sos.mo.gov/adrules/csr/current/4csr/4c24@2.pdf
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Tablel3. Summary Responses to CSR Process Evaluation Requirements
CSR
Requirement CSR Requirement Description Summary Response

Number

. . . The primary marketmperfectionremains largely unchanged from PY13
What are the primary market imperfections P y P gely g

1 customers havénadequate information and/oregarding the benefits of
common to the target market segment? . . . - -
increasing energy efficiency within existing homes.
The program target market of dual fuel customers is an appropriat
Is the target markesegment appropriately defined, market segment. fie program could have potentially increased
2 or should it be further subdivided or merged with | overall uptake if the teget market had not been limited to dual fuel
other market segments? customers however, single fuel customers may provide less saving
per home
Does the mix of endise measures included in the
3 program appropriately reflect the diversity of end | The mix of enduse measures offered through the progravasappropriate
use energy service needs aexisting enduse in PY15 with the addition of electric water heater measures.
technologies within the target market segment?
Are the communication channels and delivery Yes, communication and delivery channgkre appropriate.Future program
4 mechanismaappropriate for the target market design should consider the impact of the audit fee on recruitment and ow
segment? program performance.
What can be done to more effectiveyercome the Additional customer education and aw’arenevgsne,ede(ii regarding the
. e . . . benefitst financial and nofinanciat ofu Kl 4 0 KS LINRB INJ Y
identified market imperfections and to increase thi . . . . .
5 contribute toincreasing the efficiencgnd comfortof their homesFuture

rate of customer acceptance and implementation

each enduse measure included in the program? programs should focus more resources on case studies to communicate

benefits of the major measures.
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Gross ImpacEvaluation Results

TheCadmudeamconducted thePY15mpact evaluation activities testimategross energy savings
¢tKAa aSOdAz2y RS iunitsadingSdalCukations &rid instzNadbidd dated.JS NJ

Measurelnstallation Verification

During particignt phone surveys and site visg@gnducted in PY13 and PY14e Cadmus team

confirmed thatdirectinstallmeasuregemainedinstalled and operatinglhat isthe installationrate
represened the percentigeof measuresnstalled and operating ¥ 0 SNJ (i K S . Wezhtnbified NI &
the installation rates observed in PY13 with those observétyit andapplied tre combined

installation rates to thé?Y15gross energygavings analysi3.ablel4 showscombinedinstallation rates

for eachmeasure.

Tablel4. DirectInstall Measure InstallationRates

Percentage Installed and Operating Post Audi

CFLs 95.6%
LEDs 98.9%
HighEfficiencyFaucet Aerators 97.7%
HighEfficiencyShowerheads 98.0%
Pipe Wrap 99.1%

We found installation rates generally high for the HEA dinestiall measures. Notable exceptions
included CFLs. Common responses from participants who removeds@igtise bulbs were not bright
enough, burned out, or were not compatible with dimmers or ceiling fans.

MeasureSpecific Gross Savings

Using the engineering algorithms outlined in tHEA progranevaluation planthe Cadmus team
estimatedmeasurespecific savings for all program measurksthe PY13 evaluation we compared our
evaluation approaches to the TRM. We do not repeat this analysis Wereleterminedgross energy
savings for each measymsdetailed belowalong with algorithnsand inputs used.

Tablel5. Summary of Data Sources

Agoritm nputs

Honeywell ollected a number of key parameters for each home that received an

Audit Data audit through theHEAprogram.

Survey Data Data gathered througPY % evaluation activities.

Site Visit Data Data gathered througPRY B evaluation activities

Secondary Data Secondary data sources accompany the algorithm descriptions.
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CFLs and LEDs
The Cadmus teamstimated energy savings based on bulb technology and wattage using the
following algorithm:

s, s QUIQ @O0 0 OWEIO 00 0ME 0T DD, e e s e .
OEQIW)QE._‘%_"‘ < WOO00eEi OWwaawo QE € ' Yw
WwQi pht T 1t

Where:

1 WattINC =wattage of the original incandescent bulb replaced ByEA prograntamp
WattNEW = wattage of new bulb installed e HEA program

Hours = average hours of use per day

Days = days used per year

1,000 = the conversion factor between Wh and kWh (Wh/kWh)

WHF =awvaste heat factor to account for interactive effects

=A =4 =4 4 =

Tablel6. LightingPY15PY7 Savings Assumptions

Based

WattINC Program and audit data
on bulb
WattNEW- CFL 13W 13w Program and audit data
WattNEW- CFL 18W 18W Program and audit data
WattNEW- CFL 23W 23W Program and audit data
WattNEW¢ High Wattage 65W Program and audit data
WattNEW- Specialty 26.5W | Program and audit data
WattNEW- Reflector 20W Program and audit data
WattNEW¢ LED 8W Globe 8w Program and audit data

WattNEW¢ LED 10.5W Downlight | 10.5W | Program and audit data
WattNEW¢ LED 12W Dimmable 12w Program and audit data

WattNEW¢ LED 15W Flood 15w Program and audit data

WattNEW¢ LED 18W Flood 18W Program and audit data

Hours 501 PY X LightMetering Study andPY ¥ HEA progransurvey
Data

WHE 0.99 PYB Enqlneerln@r.nulatlon Modeling adjusted for heating
and cooling saturations

CFL InstallatioRate 95.6% HEA PY13 arfelY 4 program Audit Data

LED InstallatioRate 98.9% HEA PY13 arfelY 4 program Audit Data

In conducting thenalysis, we paidaceful attention to the effect othe Energy Independence and
Security Act (EISAyhich mandated higheefficient technologies for incandescent bullbsthe PY13

and PYl4valuations, v adjusted baseline assumptiottsaccount for a mixture of new El$fiproved

bulb types and old pr&EISA bulb stock based on retailer shelf stock studies. In PY15 we found that pre
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EISA type bulbs were no longer prevalent in the market aetefore used EISéompliant halogen
bulbs as the baseline wattage for calculating energy savings.

We estimated hour®f-use per bultat 2.01 hours basing thigstimation on acombination of metering
dataobtained through an evaluation tfie LightSaverprogram inPY 4 (which provided hour®f-use
data per roomand PY14EA progranparticipant survey datéwhich indicated frequencies of bulb
installation location by room Based orthosesurvey responses, the most common bulb installation
locations werehe bedroom (27% of installations), the bathroom (20% of installations), and the living
room (17% of installationsOf these locations, only the living ro@mooredhigher than the mean and
median of thePY 4 Light Metering study.

To account for interacte effectsthe teamapplied a estimatedwaste heat factoof 0.99 based on
our engineering simulation modglWe populatedthe modelwith heating and cooling saturations
based on audit data from thelEAprogram.

Usingthe engineering algorithm described abowee determined arex postenergy savings value for
each bulb type installed by the programs(shown iTablel7 and Tablel8). The difference between

ex anteandex postsavings estimates primarifgsulted fromlower hoursof-usethan those assumed by
Morgan Measure Librarieghe TRM assumes an how&use from 2.3 to 2.91 hours)

On average, we found a weighted realization rateighted by count of installed bulbs by typs)
63.8%for CFLs.

Tablel7. Ex Anteand Ex PosComparison for CFLs

Ex AnteSavings/Unit | Ex PosBavings/Unit .
Bulb Type Realization Rate
(Annual KWh) | (Annualkwh)

13 Watt POSEISA 315 20.1 64%
18 Watt POSEISA 374 24.3 65%
23 Watt POSEISA 51.2 32.6 64%
HighWattage CFL 113.0 109.4 97%
Specialty Bulb CFL 44.1 27.6 63%
Reflector CFL 44.1 29.9 68%

On average, we found a weighted realization rateighted by count of installed bulbs by typs)
59.8%for LEDs.
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Table18. Ex Anteand Ex PostComparison for LEDs

Ex AnteSavings/Unit | Ex PosBavings/Unit N
Bulb Type Realization Rate
(Annual KWh) (Annual kW) -

8 Watt Globe Light 32.0 23.3 73%
10.5 Watt Downlight 54.5 39.7 73%
12 Watt Dimmable 48.0 24.0 50%
15 Watt Flood PAR30 Bulb 35.0 43.1 123%
18 Watt Flood®AR80 Bulb 32.0 51.7 162%

High-EfficiencyShowerheads
The Cadmus teamstimated savings fromigh-efficiency showerhead using the following algorithm

0t 01 i 0 OB 6 0060 A 001 YOREDIPOG®ITOL 6 Y VB 00E e
& Q17D Qe 0 Qn; YE O G 0 G & ip L X €10 walamoiie &
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Where:

=

People = the number of people taking showers (ppl/household)
Shower Time = the average shower length (min/shower)
Days = the numbesf days per year (day/yr)

%Days = the number of showers per day, per person (showepphy

=A =4 4 =4

(gal/min)

Tsvower the average water temperature at the showerhe&el) (
Tin= the average inlet water temperaturér)

G- = the specific water heat (BTU/E)

Den = the water density (Ib/gal)

100,067 = the conversion rate between BTU and therm
3,413= the conversion rate between BTU and kWh
ERasetectic I U KS 4 | sieBedgy faSor (i S N

Total # of Showerheads = the number of showerhgagtshome

=A =4 =4 4 4 -4 4 -

n Dt =athe difference in gallons per minute for the base showerhead and the new showerhead
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91 HighkEfficiencyShowerheads the number ohigh-efficiencyshowerheads installed by the
program

Table19. HighEfficiencyShowerheadPY15Savings Assumptits

People 2.43 | HEA programiudit Datd

ShowerTime 8.66 Secondary Sourée

Days 365 | Conversion Factor (day/yr)

%Days 0.66 = Secondary Sourée

nDt a 0.85  HEA programudit Data and Secondary Soufce
TsHower 105 | Secondary Sourée

Tin 61.3  Secondary Sour€e

ERas 0.59 = HEA programiudit Data

ERtectric 0.98  HEA program Audit Data

G 1  Constant (BTU/HSF)

Den 8.33  Constant (Ib/gal)

Number of Showerheads 2.00  HEA progranfudit Data
InstallationRate 98.0%  HEAPY13 andPY 4 programAudit Data

!Parameter values based ¢tEA programiudit Dataare program averages. Impact analysis used actual

participant values when calculating savings.

2DeOreo, WilliamP. Mayer, L. Martien, M. Hayden, A. Funk, M. KraBnde¥ FA St RS YR wd 5 @GA & O6H
SingleCF YAt & 2 (GSNJ | &Sponsdored byCakf@niadeparfmirdzit Wabar Resources. pp990
http://www.aquacraft.com/sites/default/files/pub/DeOree/282011%2& aliforniaSingleFamilyWater-Use

EfficiencyStudy.pdf

3DeOreo, Op ciDays are calculated biye number of showers per day per household (1.96, pp. 90 of the

DeOreo study)divided by the average number of people per household (2.95, pp. 182 of the DeOreo study).

“Program data confirmed retrofit showerheadere 1.5 GPM. Existing showerheadsre assumed to consume

2.35 GPMbased omaverage oDOEreported values for homes with domestic water pressures of 60psi and 80psi.
http://energy.gov/energysaver/arti@s/reducehot-water-useenergysavings

5The Bonneville Power Administration measured average shower temperatures 251084 degrees

Fahrenheit. 2y Y S@At S t 2SN ! RYAYAAGNI GA2y X a9ySNHE 9FFAOASYI
MultifamiywSa A RSy 0Say ! aSIadnNBYSyd FyR 9@Ftdz dA2y wSLR2NIE D
6Ameren MissourTRM.http://www.gfxtechnology.com/WaterTemp.pdf

Using this engineering algorithiwe determined arex postenergy savings value 882.5 kWh/year and
13.1therm/year for each installed and retained showerhe@tiesevalues were approximately64% and
61%2 F G KS eiINBteRaliEs Ya3@gectively361 kWh/yr and®21.5therm/year).
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The difference betweerx ante andex postsavings estimates primaritgsulted fromtwo factors:

1 The TRM assumazhe shower per person per day (Yoshowers). The stueyisedto inform the
input reported the number oShowers per person per dat 0.66°

1 The TRM assumed one showerbgzer home. Primary data collected from the participant
survey found homes averagéwo showerheads per home.

Table20 showsex anteandex postsavings.

Table20. Ex Anteand Ex PostComparison foHigh-efficiencyShowerheads
361 kWhlyr 233 kWh/yr 64%
21.5therml/yr 13.1therm/yr 61%

High-EfficiencyFaucet Aerators
The Cadmus teamstimated hgh-efficiency faucet aerators savings using the following algorishm

0 Q¢ a0do GQO "PEBEAYOD O Y Y 8 0Q¢
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Where

=

People = the number of people taking showers (ppl/household)

Faucet Time = the average length of faucet use per day ¢/

Days = the number of days per year (day/yr)

n Dt =athe difference in gallons per minute between the base and the new unit (gal/min)
TeauceT the average water temperature out of the faucef)

Tin = the average inlet water temperaturéH)

G- =the specific water heat (BTUHAF)

Den = the water density (Ib/gal)

100,067 = the conversion rate between BTU and therm

3,413 = the conversion rate between BTU and kWh

ERasetecticI U KS 41 GSNJ KSFGISNRa SySNHe& TF 002N

=4 =4 =4 4 4 -4 4 4 -4 -4

5 DeOreo, WilliamP. Mayer, L. Martien, M. Hayden, A. Funk, M. Krainsfield, and R. Davis (2011).
G/ FEAF2MYANALRA YIS NI | aSpongcred yCaif@njadeparfmigrdait @/ sier
Resources. pp. 991. http://www.aquacraft.com/sites/default/files/pub/DeOree/282011%2&alifornia
SingleFamilyWater-UseEfficiencyStudy.pdf
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1 Number of Faucet Aerators = the nuertof faucets per home

9 HighkEfficiencyAerators = the number dfigh-efficiencyaerators installed by the program

Table21. HighEfficiencyFaucet AeratoPY15Savings Assumptions

People 246 HEA programudit Data
Faucet Time 3.7  PY11 MFIQ Metering Study
Days 365 | Conversion Factor (day/yr)
nDt a 0.7 | HEA programhudit Data
Traucer 80 ' SecondanBourcé

Tin 61.3 SecondanBourcé

ERas 059 HEA programiudit Data
ERiectric 0.97  HEA program Audbata

CP 1 | Constant (BTU/HoF)

Den 8.33  Constant (Ib/gal)

Number of faucets 3.59  HEA program Survey Data
Installation Rate 97.7% HEA PY13 and PY14 program Audit Data

Parameter values based &tEA prograndudit Data or Survey Datae programaverages. Impact analysis used
actual participant values when calculating savings.

2Stipulated value from Ohio, Midtlantic, Delaware, and New York TRMs.

3Ameren MissourT RM:http://www.gfxtechnology.com/WaterTemp.pdf

Using this engineering algorithiwe determined arex postenergy savings value 80 kwh/year and
1.7 therm/year for each installed and retained aeratdhese values were approximatel$% and 2%
2F (GKS piNBeRalEsYrésaectively (57 kWh/yr and 6.8 therm/year).

The difference betweeex anteandex postsavings estimates primaritgsulted fromtwo factors:

1 The TRM assumeahoutlet temperature at the faucetf 105°F, based on the 2009 Vermont
TRM. Upon review, we found the Vermont TRM cite8F80r the multifamily sectorbut did not
cite a temperature for singléamily homes (the 105wvas cited for showerhead temperatures in
the Vermont TRM)As wecould not identify a singleamily temperature for faucets in the
Vermont TRM, we used the assumed temperatur8@f, based on the MidAtlantic, New York,
Delaware, and Ohio TRMs.

1 The TRM assumexhaverage faucet timef five minutes per day, based orll@97report by
American Water Works Association Research Foundafimmemain consistenivith its
approach to deeming parameter inputs, we used minutes per day based on metering
conducted in PY11 for the Efficient Products prograhee TRM assumed 1.9 faucets per leom
based orPY10 MFIQ program site visNge used program audit data per customer as the input
in the algorithm; however, the average number of faucets @égper home.

Table22 showsex anteandex postsavings.
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Table22. Ex Anteand Ex PosComparison foHigh-EfficiencyFaucet Aerators

Ex AnteSavings/Unit | Ex PosBavings/Unit RealizationRate

57 kWhlyr 30 kWh/yr 53%
6.8therm/yr 1.7therm/yr 24%
Water HeatPipe Wrap

For PY15The Cadmus teamstimated pipe wrap savingser linear footusing the algorithnbelow. In
PY14we estimated savings per homia;PY15however, the program amended this meastioe all
auditors to install various lengths of pipe wrap. To account for this change, we altered our reporting
metrics:

.YL .YL 0 & VY uxom
0& Qi Yo QB BOQ O __ _
0@ p T X
'YL YL O 6 YY Wxom

0¢ Qi "o QEQHID Qi

0'Qu 0o i0dsP O

Where

1 Rnew= Rvalue of newpipe insulation
Rexist= Rvalue ofexisting insulation

L = length of installed pipe insulatigit)
C = pipe circumference (ft)

8760 = hours per year (hr)

=A =4 =4 4 =4

NT = the difference temperature between the ambient room temperature and the hot water
temperature (F)

E'%]adel(—:-ctricl-l GKS 61 GSNI KSIF GSNDa SYSNHé Tl OG 2 NJ
{100,067 = the conversion rate between Baitdi therm

=

9 3,413 = the conversion rate between BTU and kWh
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Table23. Water Heater Pipe WraY15Savings Assumptions

Rnew

Rexist

L

C

nT

8,760

ERas

EEIectric

100,067

3,413
Installation Rate
bl gral yi
{dzoadGl yiAlrdAazy

/| 2yadzZ GAy3

3.6 | HEA progranfudit Data
1.0 | Secondary Sourée
1 | HEA programiudit Datd
0.196
57.1
8,760
0.59
0.95
100,067
3,413
99.1%

Constant (Hours per year)
HEA programudit Datd
HEA program Audit Data
Conversion Factor (Bttllerm)
Conversion Factor (Bt8/413

LYyOd GaSl adNBa
{KSSGade ! LINAE HANGDOD

20 k n the sfarddard pipe diameter
STemperature deltavasbased oranassumed water heater set point of 4B&F {.e.,weighted average

temperature ofwater heaters irthe HEAprogramthat did and did noreceive a setback during program audit) and
the ambient room temperatureThe anbient air temperaturevas67.5 degreesbased onDepartment ofEnergy
TestProcedure for Water Heaters. May 11, 1988p://www.gpo.gov/fdsys/pkdFR199805-11/pdf/98-

12296.pdf

/' £0dzZf  iSR ¥ aadzYSR ¢ ¢
HEA programudit Data,Secondary Sourée

50

HEA PY13 and PY14 program Audit Data

ldadzYLliA2ya
TTO®

Iy R
t 30

“Values listed iTable23 from HEA progranSurvey Data and Audit Dateere program averages. Actual
participant values were used to calculate energy savings.

Using this engineering algorithiwe determined anex postenergysavings value &t2.1 kWh/year and
1.2therms/year for pipe wrap installed on eawlater heater.These values were approximately 86%

and 11262 F
Table24.

i KS eidNBteddiliesYr&spectively (25.7 kWh/yr and 1.1 therm/ygaas shown in

The difference beveen ex anteandex postsavings estimatesemainsunclearasthe TRMdid not
clearly document assumptions behind the savings estimate.

Table24. Ex Anteand Ex PosComparison for Hot Water Pipe Wrap

Ex AnteSavings/Unit | Ex PosBavings/Unit Realization Rate

25.7 kWh/yr
1.1therm/yr

Window Replacement

22.1 kWhlyr
1.2therm/yr

86%
111%

The Cadmus teamstimated electric savings for installation of higfficiency windows using the

following algorithm:

YOO "YA 6 GOOR 30 0 QEVIAN & G EYOR QY WA 6 GOER o
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Where:

1 n 1 2=Kelectricenergy savings

Table25. HighEfficiencyWindowPY 15Savings Assumptions

Square feet ofnstalled Windows 69  HEA program Data
Home vintage (old/average/new) 19%81%0% | HEA program Audit Data
Home type (SF/MF/Manufactured) 100%0%0% HEA program Audit Data

HVAC systeg CAC & Gas Furnace/Elec Furnace, no AC/G
furnace, no AC
Thiswasa program average value. Actual values per participant were used in evaluation analysis.
2The MML defined mtage classificationas follovsY & fér&té homes built prev ¢ p radefgédefers to
homes built 195@2004; vy Rewdrefers to homes built after 2004.

89.99%6.3%63.8% HEA program Audit Data

We sourced savingper-squarefoot, based on the assumptions provided in the Midhich were
calculated based on DE&E2 model simulation of residential buildinfgeeTable26). Savingswere
reflective of homeswith central air conditioning and gas furnacasgepresentativesampleof HEA
programparticipants who installed wdows.

Table26. MML Window Savings Values
Old 2.77 kWh/sqft/yr 0.30 thernisgft/yr
Average 2.33 kWh/ sqft/yr 0.10 thermisqft/yr

Using this engineering algorithiwe determined anex postenergy savings value &87 kWh/year for
each home that installed windows. This valwasapproximately27: 2 F (i K S exlaN&®@atidll Y Q&
(1103.4 kWh/yeax.

Table27. Ex Anteand Ex PosComparison foHigh-EficiencyWindows
1103.4 kWhlyr 187kWh/yr 17%
38.9therm/yr 18therm/yr 46%

The difference betweeerx anteestimates andx postsavings estimateesulted fromthe assumed
installed square footage, segment, vintage, and heating and cooling equipment fuel type, as
described below

1 TheAmeren MissourTRM assumideach home instalhg new windows instafla total of 350
square feetPY15 pogramdataprovided by Hoeywellverified an average total installation of
69 square feet per home.
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1 TheAmeren MissourTRM assurma segment mix of 83% singi@mily, 13% multifamily, and
4% manufactured homfor homes installing windows through thdEAprogram. After collecting
programaudit data,we found all homes that installed windows were sinéaanily.

1 TheAmeren MissourTRM assurma vintage mix of homes installg windowsas:19% old, 70%
average, and 10% new. Basmu program audit data, we founavintage mixof: 19% dd
vintage,81% averageintage, and)%new vintage.

1 TheAmeren MissourTRM assumithe following mix of heating and cooling equipment type
and fuel source:

>\

Central air conditioning with electric furnace: 21%
Central air conditioning with gas furnace: 59%
Central air source heat pump: 4%

> > >

Central dual fuel heat pump: 4%
Electric furnace no air conditioning: 3%

N\ >~

A Gas furnace no air condition: 9%

We found, however all customers instdligwindows had central air conditioning with a gas furnace for
their primary heating and cooling systems.

Air Sealing

As ro PY l4dsampledcustomers completed an agealing projectthis measure did not produce collected
customer dataFor the nine customers who completed sealing ilPY15the Cadmus teardeferred to
Ameren MissourTRM savingPue to the limited savings associated with this measure, the Cadmus
team did not conduct additional research.

Table28. Ex AnteElectric and Gas Savings fdigh-Air Sealing

Air-Sealing Level Ex AnteSavings/Unit | Ex PosSavmgs/Unlt Realization Rate

30%- Electric 447.5 kWhlyr
30%- Natural Gas 47.5 thermsl/yr N/A N/A
Air-Sealing Level | Ex AnteSavings/Unit ExPostSavmgs/Unlt Realization Rate
50%- Electric 739.8kWh/yr
50%- Natural Gas 78.4 therms/yr N/A N/A
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Ceilinglnsulation
The Cadmus teamralculated @ergy savingsesulting fromreplacingor addingceilinginsulationusing
the followingalgorithms®

o o w Ol Oa Qe "Q

5 v— v 0 fp —F—— *¢w® 6 0@0"Yd
Y'QuQ -
“ YOO'Ypht it 1t
o O 0aMQEQ s
} 'YL 'Yp z0 z p f QT (0]0X0)
YEMi ai

~“0Qwop @ x
Where:

1 Rnew=Rvalue of new attic assembly (including all layers lewinside air and outside air)

1 Rexst= Rvalue of existing assempdnd any existing insulatiominimum of R5 for uninsulated
assemblies

Aaric=total area of insulated ceiling/attic &t
Framngracio= adjustment to account for area of framing
24 =converts hours to days

CDD=cooling degree days

=A =4 =4 4 =

DUA=discretionary use adjustmeifteflects that people do not always operate thair
conditionerswhen conditions may call for it)

1,000= Btu tckBtuconversion
SEER Seasonal Energy Efficiency Ratio of cooling system (kBtu/kWh)
HDD =heating degree days

=A =4 4 =4

" | S lefficiéncy of gas furnace
9 100,067Btu to therm conversion

Gooling savingand heating saving®sulted from insulation measures for a home with a central air
conditioningand anatural gas furnaceAllhomessampled that installed insulation contained this
cooling and heating configuratiofiable29 lists inputs used for each algorithm.

6 The savings protocol fdnsulation measure was adopted from the 2012 lllinois TRM.
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Table29. InsulationPY15Savings Assumptions

PY15value PY15Source

Rnew 49 HEA progranbata

Rold 5-19 HEA progranbata

A attic for R19R38 1,558 HEA progranData

A attic for R5R49 1,106 HEA progranData

A attic for R1ER49 1,347 HEA progranData

A attic for R19R49 1,453 HEA progranData
Framingactor 15% Secondary Sourée

DUA 0.75 Secondary Sourée
SEER: rigr38 104 HEA progranAudit Data
SEER; rsra9 10.4 HEA program Audit Data
SEER! r11Ra9 11.6 HEA program Audit Data
SEER; r19r49 11.6 HEA program Audit Data
" | Sidi ribras 81.9% HEA program Audit Dalta
"1 Stdi rbRas 80.6% HEA program Audit Dalta
"1 St rikras 85.6% HEA program Audit Dalta
"1 Sidi ribras 87.8% HEA program Audit Daka
CDD 1,646 Secondary Sourée

HDD 4,535 Secondary Sourée

Wvalues listed imable29 from HEA progranbata and Audit Datevere program averages. Actual participant values
were used to calculate energy savings.
2Based on Oak Ridge National Lab, Technology Fact Sheet fonsifitibn. The fictorwasused directly for
walls, but reduced bgne-half for attics, assuming the average joist is 5.5" ar@BRequires 11" of cellulose
therefore, at each joistpne-halfthe thickness of insulatiohadbeen added between the joists.
3This factor's sourceas Energy Center of Wisconsin, May 2008 metering stady Sy G N> £ | ANJ / 2y RAGA 2
Wisconsin, A Compilation of Recent Field ResgérchLJo m ®
4Ameren MissourTRM

Using the engineering algorithnwe calculatedex postelectric and therm savings values for various
insulation levelsinstalled at program homesas shown infable30and

34



CADMUS

Table31.
Table30. Ex Anteand Ex Pos€Electric Savings Comparison for Insulation

Insulation Level Ex AnteSavings/Unit | Ex PosBavings/Unit Realization Rate
158%

RI9¢R3 68.5kWh/yr 108.1kWh/yr

R5¢ R49 467.6 kKWh/yr 525.0kWh/yr 112%
R11¢ R49 183.6 kWh/yr 224.8kWhlyr 122%
R19¢ R49 83.9 kWh/yr 117.2kWh/yr 140%
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Table31. Ex Anteand ExPostThermSavings Comparison for Insulation

Insulation Level ExAnte Savings/Unit | Ex PosBavings/Unit Realization Rate

R19¢ R38 36.8therm/yr 50.3 therm/yr 137%
R5¢ R49 251.1 therm/yr 248.1therm/yr 99%
R11¢ R49 98.6 therm/yr 111.6therm/yr 113%
R19¢ R49 45.1 therm/yr 53.7therm/yr 11%%

The difference betweerx anteandex postsavings estimateas well as the varying realization rates
resulted fromassumed heating and cooling efficiencies as well as the total area insulatadibed

as follows
1 TheAmeren MissourTRMassumel a SEER efficiency of 10 and a natural gas furnace efficiency
of 70%. Based on program audit data, we found an average SEER efficithapadfn average
furnace efficiency 086% for homes that installed insulation.
1 TheAmeren MissourTRM assumithat each home instadld 950 square feet of insulation.
Based on program audit and survey datawever,we calculated average installed insulation
per home atl,387squarefeet.

Summary

The Cadmus team calculated the measspecific realization ratesiiown inTable32) by comparing
evaluated ¢xposja I Ay 3a ¢ A ( KlandifgSstimareBExamg, dét@ildd inAmeren
MissourRa ¢wa @
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Table32. Comparison ofEx Ante and Ex PoBerUnit Gross Savings

Ex AnteSavings per Unit| Ex PosSavings per Uni{ Realization Rate

CFLs

LEDs
HighefficiencyAerators
High-efficiencyShowerheads
Hot Water Pipe Wrap (per
linear foot)

Ceiling Insulation (per home)
Windows (per home)

Air Sealing

Overall

HighEfficiency Aerators
HighEfficiency Showerheads
Hot Water Pipe Wrap (per
linear foot)

Ceilinglnsulation (per home)
Windows (per home)

Air Sealing

Overall

Electric Measures (kWh/yr)

38.1
46.7
57.0
361.0

25.7

153.9
1,103.4
544.9

Natural Gas Measures (therms/yr)

6.8
215

11

82.7
38.9
57.8

24.3
27.9
30.3
232.5

22.1

192.3
186.9
544.9

1.7
131

1.2

91.9
17.9
57.8

63.8%
59.8%
53.2%
64.4%

85.9%

124.9%
16.9%

100.0%
60.2%

24.4%
61.0%

110.5%

111.2%
46.0%

100.0%
749%

Weighted average afxante savings. & Sealing was not included in the evaluation sample and could not be

evaluated.Therefore, he evaluation assuntea 100% realization rate.

We determinecdhat the program achieved @0.2%overall electric measures gross realizatiatetr a

low realization ratgrimarilydue to low realization rates for CFLs (63.8%) lsigt-efficiency
showerheads (64.4%)hich both contributed significant savings to the gram Despite a high

realization rate for ceiling insulation (124.9%), low realization rates for other measure categories
reduced the overall electric realization rate

The evaluation found natural gaseasuregproducedan 74.9%overall realization ratearealization rate
reduced bya low realizatiorrate for highefficiencyshowerheadg61.0%) However highaverage

savings for ceiling insulatiod1.2%6) and hot water pipe wrafd{0.9%)helped tooffset the low
showerhead realization rate

Table33 and Table34 applythese perunit values to tie HEA progran®Y 15articipation rates to

SadAYlGS K SexlptsBrasddnefgy daviige 4 |- €
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Table33. ElectricEx PosProgram Gross Savings

Measlire PY15 Ex PosBavings pe Total Ex Post
Participation Unit (KWh/yr) SavingsKWHh/yr)

Electric Measures

CFLs 8,267 24.3
LEDs 1,244 27.9
HighefficiencyAerators 384 30.3
HighefficiencyShowerheads 258 232.5
Hot Water Pipe Wrap (per linear foot) 1,025 22.1
Ceiling Insulation (pdrome) 180 192.3
Windows (per home) 84 186.9
Air Sealing 9 544.9
Total 11,451 -

201,022
34,706
11,646
59,979
22,625
34,802
15,700

4,904

385,384

Table34. Natural Ga€Ex PosProgram Gross Savings

PY15 Ex PosBavings per Total Ex Post
Measure C . :
Participation Unit (therm/yr) Savings (therm/yr)

Natural Gas Measures

HighEfficiency Aerators 1,441 1.7 2,395
HighEfficiency Showerheads 764 13.1 10,022
Hot Water Pipe Wrap (per linear foot) 1,025 7.9 8,118
Ceilinglnsulation (per home) 180 91.9 16,638
Windows(per home) 84 17.9 1,502
Air Sealing 9 57.8 520
Total 3,503 - 39,195

Table35f A dada (KS LINBRENSeNe@ysavingsidr doth el BpiRelative precision is
reported at the 90% confidence level.

Table35. Program Gross Realittan Rates by Fuel Type

Fuel Tvoe Ex AnteProgram | Realization | Ex PosProgram | Precision at 90%
P Savings Rate Savings Confidence

Electricity (MWh/yr) 639.8 60.206 385.4 9.5%
Natural Gas (therm/yr) 52321.7 749% 39,194.8 10.1%
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Net Impact EvaluatiorResults

This section discussése Cadmugeam®@ methodology for calculating net savings by meadorehe
HEA programWe calculated the program NTG ratisingthe following formula:

6°YO p "Oi QQI WOl di 6 ‘QEYRBERENOH & @i G1 O TYE @i & darkenEffects

We could not estimate market effects as tHEA progranpilot wastoo new to generate market
change. Table36listsii K S LINE JeledtriciQitnpagtsSAdditionally,we applied free ridership and
spillover results from PY14 to PY15 as participant datanot beercollected for the current

program year.

Table36. PY15ElectricityNet Impact Results

Ex Postsross Free Participant NTG Net Savings
Measure : : : . NPSO ,
Savings (MWh/yr)| Ridership | Spillover Ratio (MWh/yr)

Electricity 385.4 16.26 1.6% 0.9% 86.3% 3328

~

Table37f Aata GKS LINRINFYQa ySG yliadNIt 3IFa AYLIOGao

Table37. PY15ThermNet Impact Results

Ex PostGross Free Participant Net Savings
Measure NPSO
Savings therm/yr)| Ridership | Spillover Ratio (therm/yr)

Natural Gas 39,194.8 16.26 1.6% 0.9% 86.3% 33841.4

Major Measure Free Ridship
TheCadmugeamdetermined free ridership usingselfreport approachin which a sample of
participants was asketthe followingstandard battery of questions

1 Had the participant already purchased the product before learning about the incentive?
1 Was the participant planning to purchase the same product before learning afwincentive?
1 Wouldthe participanthave purchased productthat was just as energgfficientwithout

the incentive

1 Wouldthe participanthave purchased the product at the same tiaewhen they went through
the HEA program

We then appkd afree ridershipscore, ranging frord%to 100% to all participants individuallybased
on their collectiveresponses tahe survey questiongIn Appendix Ca flow chart illustratesur free
ridership scoring approachVe used the followingrocess for determimigthe free rideship score:

1 We categorizedustomers as %free ridersin the following instances: (Ipey had no plans to
installthe measure in the absence of program incentives and would not have installed the
measure within one year ithe LINZ 3 Nibs&h©ei (2) thegonsidered installinghe measure
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before learning about the prograjbut would not have done so without program incentives; or
(3) inthe absence of program incentives, they would have purchased or instaledfficient
equipment.

1 Wecategorized astomers as 10%free riders if they installed the measure before learning
about the progranor would have installed theamemeasure at the same time without
the program.

1 We assigned partialfree ridership score (ranging from 12.5%/) to customers who said
they already plamedto install the measurgbut the program influencedheir decisiorabout
which product to purchase or when they would purchasé&dr customers who were highly
likely to install @ energyefficientmeasureright awayand for whom the program had less
influence over their decisiqrweassigned a highdree rideiship percentage¢han for those
sayingthe program may not have been as large an influence or whose purchase may have
occurred later in theeIN2 3 Nibs¥iee.a

P TAOSNI GNY yat I GAy3 adzNIDS dreeNiiesHigsoo@yedisedtheledluatet OK  LIF NI
energy savings icalculatng a weightedaveragefree rideiship estimate foeach incented measure.

(AppendixD shows the conversion of each raw gey response into the free ridership scoring matrix

values alongwith the free ridership score combinatiorsnd scoring legend we uséal categorize

customer survey responsésr incented measurey

Major Measure Free Ridship Results

Table38 provides free rideshipby measure for addethsulation and windowsThe Cadmus team

combined the PY14 and PY13 participant survey samples to estimatenregsurefree ridershipfor

PY15AppendixD containsthe full set ofuniquefree ridership surveyesponse combinationshe free

ridership score assigned to each combinatiand the number of responsés & , S&4X¢ dab2X¢é 2 NJ «
responseselate to whetter or not the specific responseasindicativeof free ridership.

Table38. HEA progranincented Measure Free Ridership Results

Free Rider Absolute
ProgramMeasure PY14Sample Sizd Free Rider Estimatg
Precision

Insulation 10.9% +5.3%
Windows 8 46.1% +0.0%

Direct Install Measure Free Rid#rip

Asdiscussedthe Cadmus team estimated free ridership for tHEA prograndirect-install measures
based on participant survey data collected in P\'bble39 presents the results from that analysis.
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Table39. Free Ridership by Dirednstall Measure

Free Ridership

CFL 20.3%
LED 6.3%
Faucet Aerator 9.5%
Showerhead 15.9%
WH Pipe Wrap 20.4%
Insulation- Incented 10.9%
Windows- Incented 46.1%

Participant Spillover
Similarly, he Cadmus team applied PY14 spillover results to PWibyielded d..6%programlevel
spilloverestimate

NonparticipantSpillover

Effective program marketing and outreach genesgteogram participatiorandincrease general

energyefficiency awareness among customers. The cumulative effect of sustained utility program

marketing (which often occursoncurrentlyfor multipleLINE ANJ Y& 0 OFy | F¥S<bii Odza G 2
their energy usage and, in some cases, motizatestomers to take efficiency actions outside of the

dz A f A G e Qa LINE 3 Nlcaldd ndnpaktidiparit Bpifoye? (WBIQRsuits in energy savings

caused & o0dzi y20G NBOIl SR -sid MEnadganientdDSMpriivint A 1 8 Qa4 RSYIF yR

During PY15, Ameravlissouri spent over $1.91 million dollais market individual residential efficiency
programs (excluding losmcome)and the portfoliowide Act on Energy ogpaigrmt an amount more
0 KFy ! YSNEBRYlanarketng egdehd@ddsl.53V).

¢2 dzyRSNEGI YR ¢ KS (G KS NIspevifis hidd genesah ActZOn BoRdyy@rarketiig2 3 NI Y
SFFT2NIa 3ISYySNIGSR SySNHeé& ST7FAOASyitkentive pragasdtBey Sy (i &
Cadmus team implemented a general population survey of residential customers in PY15 to determine

GKS 3ISYSNIf LRLMzZ I GAZ2yQa Poaddbarticifaht éndy sfffcérey I 6 NBy
actions. This approach is consigtevith the Uniform Methods Project protocgland does not double

count any savings attributed to the program directly or spillover from program participants

Methodology

InPY15the Cadmus team selected and survee0customerspased on a randomly generated
sample frame of approximately 20,000A&MerenMissourQ & NI ZcusrBeysiihrough screening
survey respondents, &determinedthat the sample contained a number of customers Z8Fselt
reporting that they participatedn an AmererMissouriresidential program durin@Y15When
estimating NPSO, we excluded these customers from analysis, focudimg bfv remaining random

"http://energy.gov/sites/prod/files/2015/02/f19/UMPChapter28stimatingnet-savings_0.pdf
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nonparticipants; this avoidedotential double-counting of program savings and/or prograpecific
spillover. The sample of 200 is valid at 90% confidence level and witb% for estimating proportions.

We also limited the NPSO analysis to the same efficiency measures rebated through Missicairi

LIN2 AN Y& 01 Y 2 ¢ Y betaiise ArfiefeMiSséuri tbdubies ifs hatk@tidprimarily on

promoting the program portfolio, rather than through broad energy efficiency educatRrogram
ALISOATAO YIFINJSUAYa R2Say Qi LINBOf dzRS OdzaG2YSNAE TN
improvements as a resulff their exposure to the programs, however since spillover estimates are
a2YSGKIFG dzyOSNIFAYZ NBAGNRAOGAY3I aLATE 208N G2 af A
Example2 T o A | $héluddl leihovifigah €eSaddary refrigerator and installmgrogrammable
GKSNXY2aidltidod 28 RARZ K26SOSNE SEOf dzRS 2yS y2ial ot S
precluded doublecounting NPSO lighting savings already captured through the upstream Lighting

program market affects analysis.

To ensureghe responses included in the analysis represented electric spillover savings, Cadmus asked
customers questions about fuel type for water heaters, heating systems, and cooling systems. The
analysis only counted savings associated with measures wherewaara corresponding electric water
heater, electric heat, or central air conditioning as spillover.

¢t2 O2yTFTANY | NBtFGA2yaKALI 0S0i6SSy ! YSNBY aAaaszdzNA
awareness campaign, and actions taken by nonparticip@ntigNJ & dzZNISeé | a1 SR | 62 dzi y 2
FIEYAEAFNRGE GAGK lefiicendpfogramsarid 2sidihted ZamPajgs. Ndbe included

in the NPSO analysis, nonpatrticipating respondents had to indicate the following:

f  They were familiar with AmerellissourRa O YLI A3y T | yR
 AmerenMissourRd STFAOASYy O& YSaal dIAy3a Y20A0FGSR GKSAN

If a reported spillover measure type was offered under an Ameren Missouri rebate program,
respondents were asked why they or their contractor did naplg for a rebate through Ameren

Missouri. We did not count measures towards spillover if respondents reported applying Aonaren
Missouri rebate but did not receive one because their product did not qualifg.compared the names,
addresses, and phemnumbers of respondents to tracking databases to ensure that the respondents
were not confused by the questions and had, in fact, participated in the program. We did not find any,
which would have eliminate the measure as nonparticipant spillover. Simaesithe largest savings
measure, we further investigated the logic of refrigerator recycling as a spillover measeirgvhy

would someone find out about the program, then recycle the refrigerator own their own? Although
Y2UAOF GA2ya I NBWsSDirn staffitligageIhat!lin¥ 818,58yl similar to other years, 18.2%
of customers who originally sign up for recycling, cancel the pickup. Possible reasons might be inability

8 Ameren Missouri promoted the portfolio of programs in a number of channels includinggme shows at St.
Louis Cardinals games, an outfield sign at Busch Stadium, digital banners, key word searches, metro link signs,
social media, and Cardinals sweepss.
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to agree upon a schedule or a perceived opportunity to earn more money ftg. p&hus it is logical
GKIFIG RdzS G2 ! YSNBY aAraazdz2NAQa YIN]SGAy3I STF2NIa:z

For measure types where it applied, we also asked respondents how they know their product is energy
efficient. Examples of answers that would keeported measures in consideration for spillover are:

T LGQa 9bowD, {¢!w NIGSR
I The retailer/dealer/contractor told me it was

2S StEAYAYFGSR Gg2 YSIFadaNBa FNRBY aLAfft20SNI O2yaiRsS
to justify their product was egrgy efficient.

Results
Of177y 2 Yy LI NI AOA LI yia &adz2NWSe@8SRX mMH OAGSR ! YSNBY aAraa
Ga2YSoKIFG AYLERNIIFYGE Ay -rabeté&inigheceiy meaigsduringg  LIdzND K |
20159

f  Among nonparticipantsiting their knowledge ofAmeren Missouf2 & S §ffiidtiBydrograms
orthe! YSNBY aQlRERIdNAWAlF & d FSNE ok posigrostipeninit> ¢ S 02
savingsdetermined through the P\alevaluation towards the NPSO analysis.

f If nonparticipants found Amesé aA aa2dzNA Ga2YSoKIFG AYLERNIIFYyGE A
a 50% decrement and applied chalf ofex postenergy savings for the specified measure.

¢CKS Fylteara SEOfdRSR y2y LI NIAOALI yG NBaLRYAS
I.

AY
weredy 230 OSNE AYLRNIFYyGE 2N ay2aG d FEf AYLRNI ¢

a

y U
Table40Table40 shows measures and PY15 gross evaluated kWh savings attributed to Ameren

Missouri, with average savings per spillover action of iWkh.

9 This translates to approximateRb of the general populatigrwith a range of 90% confidence of 4% to 10%.
Despite the range, the 7% middle point remains the most likely value. With 7% of the population undertaking
actions on their owna sample &e of nearly 5,000 surveys would be needed to detect such a level with +10%
(6.3% to 7.7%) clearly a prohibitive undertaking.
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Table40. NPSOResponse Sumary
PY15

Influence of Measure Avg kWh
Individual Reported Spillover Ameren Missouri , . Allocated Per
: Quantity | Savings . :
Measures Information on Per Unit Savings Spillover
Purchase Measure
(kWh)
Ceiling Insulation Somewhat 1 project 192k 50% 96
Low Flow Showerhead Very 1 HHH 100% 222
Programmed thermostat to reduce Very 1 g3+ 100% 83
usage
Programmed thermostat to reduce Somewhat 1 g3+ 50% a1
usage
Programmed thermostat to reduce Very 1 g3+ 100% 83
usage
Programmed thermostat toeduce Very 1 g3+ 100% 83
usage
Programmed thermostat to reduce A
g Somewhat 1 83" 50% 41
usage
Removed Refrigeratéffreezer Very 1 1,000, 100% 1,000
ic):heduled:entral air conditionetune- Somewhat 1 126+ 50% 63
Smart strip plug outlets Very 3 641 100% 193
Lowered temperature on water heater Very 1 163 100% 163
Windows Somewhat 9 windows 187 50% 93
Windows Very 3 windows 62+ 100% 62
Total (n=13spillover action3 2,224 171

U.raSR 2y al @gay3a OF f OdgfogramrSR F2NJ 6 KS 9FFAOASY (G t NRRdzOU
n.aSR 2y &l @A y Relrigetatof Réayatligrigta®. T2 NJ G K S

* Based on savings calculated for theating and Coolingrogram.

** Based ondeemed savings from the Ameren Missouri Technical Resource Manual (TRM)

***Based on savingsalculated for the Home Energy Performance program.

We estimated measure savings based upon PY15 ex post evaluation results using the following
assumptions:

1 For ceiling insulation measure we used the ex post weighted average ceiling insulation savings
per home from the Home Energy Performance program.

1 For the low flow showerhead measure we used the ex post average savings per showerhead
from the Efficient Products program.

9 For the programmed thermostat to reduce usage measure we used the ex post wkighte
average per setback savings from the Heating and Cooling program.

1 For the removed refrigerator or freezer measure we used the ex post population weighted
average of the partise adjusted refrigerator and freezer penit savings estimates.
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1 For tuneupswe assumed the system was a central air conditioner receiving a condenser
cleaning (the most common program twog measure). We applied the Heating and Cooling
program ex post savings for this measure of 251.4 kWh. For purposes of NPSO, we
conservativelyde-rated the estimated savings by 50% to get 125.7 kWh savings considering that
a nonprogram tuneup may not meet the program quality standards and would save less.

9 For smart strip plug outlets we used the ex post average savings for smart strips from the
Efficient Products program.

1 For the lowered temperature on water heater measure we used the deemed savings from the
Ameren Missouri Technical Resource Manual whsdumes a 40 gallon residential tank and a
current typical existing market baseline of electric water heater thermostat set at 135 degrees F
and a minimum threshold for savings credit of a post set point at 120 degrees F.

1 For the respondent who install€@lenergy efficient windows we used the ex post average
window savings per home from the Home Energy Performance program of 186.9 kWh.

1 For the windows respondent who installed 3 energy efficient windows we appliedhomiof
the ex post average windovasgings per home from the Home Energy Performance Program.

To arrive at a single savings estimate (Variabie Pable40Table41), the Cadmus tearased numbers
in the Total kWh Saving®lumn to calculate an average filire 15 measuresassessedor NPSOThus,
the 171kWh estimate rpresentd average nonparticipant energy savinger respondent attribuing
spillover toAmeren Missoutd NB &ARSY G Al f LINRPINI Yao

To determine the total NPSO generated by Ameren Missouri marketing in 2015, we used the following
variables (as shown ifable41Table40):
1 Aisthe average kWh savings pRPSOesponse.
Bis the number oNPSQOneasures attributed to the program.
Cis the number of nonparticipants contacted by the survey implementer.
Dis AmerenMissourl) tal residential customer populatiofexcluding PY15 participants)

= =4 =4 =4

Eis NPS@nergysavingsextrapolated to the customer populatioand calculated by dividig B
by C andthen multiplyingthe result byAandD.

 Fis! YSNBY a tbtal fegodedRODZprogram yeax postgross savings fdRefrigerator
RecyclingHeating and Cooling, Lighting, Home Energy Performance, and Efficient Products
(Similarly toPY14, the PY15 analysis did not include the Low Income prodfam.)

10 We excluded the Lowmcomeprogram as it exclusively worked directly with property managers ofitmome
buildings; so markétg for this program would likely generate little NPSO.
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1 G(representngNPSQas a percentage of total evaluated savingghe nonparticipant
percentage used in the NTG calculations.

Using this information, the Cadmus team estimate@rall portfolio-levelNPSGat 8.6% oftotal PY15
reported expostgross savings, as shownTiable41Table41. Smaller NPSO savings were reported in
PY14

(7,592 MWH) than in PY15 (12,247 MWH). This combined with lowertof@stresidential portfolio
savings in PY15 (142,016 MHW) than in PY14 (210,530 MH). Consequentlguttad ia a higher

NPSO as a percent of tot postresidential portfolio savings values in PY15 (8.6%) than estimated for
PY14 (3.6%). Both years identified a similar list of measures installed. A growing proportion of
nonparticipant spillover is coistent with what we would expect from long running marketing of a
program portfolio.

Table41l. NPSQAnalysis

A Average kWigavings peiSpillover Measure Survey Data/Impact Evaluatior

B Numberof Like Spillover Nonparticipaictions 13 ' Survey data

C NumberContacted 177 ' Survey disposition

D Total Residential Populationinus PY15 participants 974 784 Cus_to_mer databasminus PY15
, participants

E Non-Part SOMWh Savings Applied to Population 12,247 (((B+C)xA¥ D/1000

F TotalReportedGrossExPostSavinggMWh) 142,016| 2015 Program Evaluations

G NPSGsPercentof Total Evaluated Savings 8.6% E+F

In some jurisdictions, evaluators apply NPSO as an adjustment at the pelfaio Though a

reasonable approach, it inherently assumes all programs contribute equally to generating observed

NPSO. However, given the significant differences between BedpNJ Ya Q YI NJ SdAy 3 G O
Fda ¢Sttt a LINRPBAINFYaAaQ RSaidya yR aoltSaz Iy |tdS
estimate.

The Cadmus team considered the following three approaches for allocating total observed NPSO to
individualprograms:

1. Even Allocation The most straightforward approach, this allocates NPSO evenly across

NBaAaARSYGAFf LINPINIFYE O0APSPT YI1Sa Iy yoc: | Red

however, is equivalent to applying NPSO at the portftdieel, which, asioted, assumes all

programs contribute equally to generating NPSO. This approach may be most appropriate when
NPSO derives from a broad energy efficiency education campaign, rather than the program
specific marketingpproachAmeren Missouri used.

2. & [ ARrdyramsThis approach allocates NPSO savings to specific programs, based on the
measure installed by the nonparticipant or by the action they took. For example, one
nonparticipant reported tuning up their central air conditioner, based on energy eftigien
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messaging from Ameren Missouri. Using this approach, we would assign NPSO savings

associated with a central air conditioner tuap. While this approach establishes a clear
O2yySOGA2Y 0S06SSYy | NBLR2NISR bt {h Y6&gthatdzNE | yR
measure, our research has found this direct meagan@gram relationship does not prove as
straightforward as it appears. There are indicatidmserenMissourigenerated NPSO through

the cumulative effect of various progranspecificand portfolio-level marketing efforts.

Mapping NPSO measures solely to the program offering that measure could undervalue overall
impacts of cumulative and sustained energy efficiency messaging.

3. Marketing Budget and Program SiZ€he final allocation approach the Cadnteam
considered and eventually chosetousd a aA3dya 20SNrft bt{h Fa | Fdz
marketing and program budget. This approach remains consistent with the theory that NPSO
results from the cumulative effect of prograspecific and Ameren Mésuri marketing and
program activity over a period of time, not necessarily by a single, progpatific marketing
effort and not by a broad education campaign. In additiohilekNPSO most commonly is
associated with mass media marketing campaigns, thaéesof program activitproves to bea
factor. For example, even without a significant marketing campaign,LINE Siaélcari fride
NPSO through wordf-mouth and instore program messagingVe find this approach
accurately reflects and attributes NP8Oprograms, ensuring proper accounting for total costs
(including marketing) and total benefits (net savings, including NPSO) when assessing overall
program costeffectiveness.

The Cadmus team distributed the portfolievelresult 0f12,247 MWINPSQo AY SNBY a A a8 a2 dzZNR Q&
residential programs (excluding Low Income). As noted, we considered the PY15 program size (in terms

of total grosseexposta 2 K &1 @AY 3&0 YR SF OK LINE I NTavled wheh N S Ay :
allocating NPSO across programs.

Table42. ProgramSpecific Savings and Marketing
Total

Program ProgramExPost Perce_:nage(_)f Marketin Percenagec_)f

Gross Savings (MWh Portfolio Savings g Total Marketing
Refrigerator Recycling 10,774 7.6%  $630,194 32.9%
Heating and Cooling 54,622 38.5%| $955,454 49.9%
Lighing 68,326 48.1% $71,804 3.8%
Home Energyerformance 385 0.3% $46,670 2.4%
Efficient Products 7,908 5.6%  $209,907 11.0%
Total 142,016 100% $1,914,029 100%

The results of this approathshown inTable42Table43and Table43Tabled4t reflectS I OK LINE A NI Y Q2
impact on the nonparticipant population, based on marketing expenditures and the magnitude of the
LINE 3 NI Yedtion i tfieired)iNdal marketplace
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Table43. Combined Savings and Marketing Allocation Approach

Combined Percentage of
ExPostGross : . :
, Marketing Savings/ Combined
Program Energy Savings . . .

*) Spending (B Marketing Savings/

(AxB) Marketing
Refrigerator Recycling 7.6% 32.9% 2.5% 10.4%
Heating and Cooling 38.5% 49.9% 19.2% 79.6%
Lighing 48.1% 3.8% 1.8% 7.5%
Home Energyerformance 0.3% 2.4% 0.01% 0.03%
Efficient Products 5.6% 11.0% 0.6% 2.5%
Total 100% 100% 24.1% 100%

Analysis creditedwo programs with thegreatestNPSOHeating and Coolin@accouning for one-half of

all marketing dollareind 38% of total energy savings 9,749MWh; and Refrigerator Recycling
(accouningfor 33% of marketing dollars ar@of total energy savingsgt 1,268MWh. As NPSO

impacts prograrspecific NTG resultsl all NPSO estimates have been reported as a percentage of each
LINEINF YQa G2GFf 3INRPAA SYSNHeE &l @Ay3Iao

As shown irmmable44Table44Table44, weallocated3 MWh of NPSO to HEpogram,representngless

than onetenth of a percat (0.03%)f the combined residential portfolio savings and marketing

expenditure¢ KA & NB&adz 6SR Ay I ndod> | R 8ndigd geleyally sithiar G KS  LIN
to the PY14

NPSO analysis.

Table44. NPSO by Program

Proaram Percentage of Program NPSO as a

Progran d Combined Specific

9 Savings/ NPSO

Marketing
RefrigeratorRecycling 10,774 104% 1,268 11.8%
Heating and Cooling 54,622 79.6% 9,749 17.8%
Lightng 68,326 12247 7.5% 916 1.3%
Home Energy 385 0.03% 3 0.9%
Performance

Efficient Products 7,908 2.5% 310 3.9%
Total 142,016 100% 12247 8.6%

11 NTG = X Free Ridership + Participant Spillover + NPSO + Market Effects

48



CADMUS

Ex PosNTG

To estimate the overall program NTG ratio, badmugeam used total populatiorex postgross savings

to weight results for each measure type in ord€able45 shows the components of each program

Y S I & deN@ e3timate (free ridership and spillover) as well as the percentage of total program savings

related to each measure.

We used the percentage of total program savings and NTG ratios specific to each measure to arrive at a
savingsweighted NTG estimatef 86.3% for the program overall.

Table45. NTG by Measure

% of Program Free Participant
Measure . : g : : ) P NPSO NTG
Savings Ridership | Spillover
CFL

13.3% 20.3% 82.1%
LED 2.3% 6.3% 96.1%
Faucet Aerator 5.4% 9.5% 92.9%
Showerhead 23.3% 15.9% 1.6% 0.9% 86.5%
WH Pipe Wrap 17.2% 20.4% 82.0%
Insulation- Incented 34.4% 10.9% 91.5%
Windows- Incented 4.1% 46.1% 56.3%
Total 100.0% 16.2% 1.6% 0.9% 86.3%
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Benchmarking

TheCadmudeamresearched other utilities that offered similar measuregAaseren Missouri
a A a a H&EANgroQramTable46 and Table47 compara by measure type participation levels and
gross and net savings of those utilities witimeren Missouri

On a savingper-participant metric, theHEA progaim performedsimilarly toPY14with approximately
0.37 MWhlyr per participantan amountslightly less per participant than in PY14 (0.45 MWh/@iyen
the progran @nding and its slightly truncated yedtrperformed well relative to othersimilar
programs across the country on a saviger participant metric.

Table46. HEAProgramBenchmarking Result€lectricity Saving

Net
State or Utility Ex PosBavings (MWh/yr) (l?/lvik?/\;lp)gs

Ameren Missouri 385.4 0.86 3328
Midwest Utility A 769 234.6 0.76 201.1
Midwest Utility B 4,627 1,9046 0.92 1,7530
Midwest Utility C 4,944 1,1314 0.73 824.4
Georgia Poweér 4,949 7,3327 0.79 5,8038

IReport is not publicly available.
2lmpact Evaluatondd S2 NHALF t 26SNJ / 2YLIl yeQa wnmm 5{a tNR3II

Table47. HEAProgramBenchmarking Results: Natural Gas Saving

Net Savings
State or Utilit Participation' | Ex PosBavings (therm/yr)] NTG
s s |

Ameren Missouri 39,195 0.86 33841
Ameren lllinoid 1,45§ 4816  N/A N/A
Idaho Power Company 650 1,906 0.92 1,753
East North Central Utilify 415 43,545  0.81 35,272
IRepresentprogram participatiorunless otherwise noted

22008 program year

Report is not publicly available.
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CostEffectiveness Results

To analyze P¥Jrogramcosteffectiveness, MMP s&d DSMoreand assessed casffectiveness using
the following five tests, defined by the California Standard Practice Mdiual:

9 Total Resource Cost (TRESt

9 Utility Cost Test (UCT)

1 Ratepayer Impact Measure (RIM)
9 ParticipantCostTest (EZT)

1 SocietalCostTest(SCT)

DSMoretook hourly energyprices and hourly energy savings from specific measures installed through
the LightingProgramand correlated prices and savings to 30 years of historic weather data. Using long
term weatherensuread the modelcaptured and appropriately valuetbw probability but high
O2yaSljdzsSy0S 4SI i KSNJ S@S ypipduda ah gcyusaelatlzstigh(of the >
demandside efficiency measusaelative to alternative supply optiondn PY15Ameren Missouri
updated its avoided energy, capacity, and transmission and distribution (T&D) chststmsistent
with its 2014 Integrated Resource PEARP).

z -

iKS Y2R

Table48 presents the key costffectiveness analysis assumptions and corresponding source.

Table48. Assumptions and Source for Cesfectiveness Analysis
Discount Rate = 6.95%
Line Losses = 5.72%
Summer Peak occurred during the 16th hour of a July day, on averag
Escalation rates for different costs occurred at the componew!, with
separate escalation rates for fuel, capacity, generation, transmission ¢
distribution, and customer rates carried out over 25 years.
Avoided Energy and Capacity Costs Ameren Missouri 2014 IRP
Avoided Electric T&D 23.60/kW

Ameren Missouri 2012 MEEIA Filing

In addition, MMPusedthe Batch Tools (model inputd)at Ameren Missouriised in its original analysis
as input into theex postDSMore analysigthenmodified these solelyith new datafrom the evaluation
(e.g., PY15pecific Lighting participation cots perunit gross savings, and N)T @hich ensured
consistencyFor HVAC, we also updated the it demandreductionbased on our analysis of primary
sub-meter data.

Particularly modelassumptions were driven by measure load shapes, whiticated wkenthe model
shouldapply savings during the day. Thissuredthat the load shape for an endse matched the

12 California Standard Practice Manual: Economic Analysis of DeBidedPrograms and Projec@ctober 2001.
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system peak impacts of that end use and provided the correct summer coincident savings. MMP used
measure lifetime assumptions and incremental sdsased otthe program database, th&meren
MissouriTRM, or the original Batch Tool.

A key step in the analysis procesguiredacquiring PYAAmeren Missourprogram spending data:

actual spendingbroken down into implementation, incentives, and adrstration costs. MMP applied
these numbers at the program level, not the measure level. While applying incentives at the measure
level can be useful for planning purposegritvesunnecessary for costffectiveness modelingince
results are based on a@gram overall.

In addition, all the prograrspecifc costS F F SO A @Sy Saa NBadz Ga AyOf dzRS (K
level or indirect costs {429,220 ¢ KS / I RYdzA GSI'Y RSGSNNXYAYSR SI OK LI
using the present value ofeachpA N} YQa | / ¢ fAFTSGAYS o0SySTAila O6A DS
avoided generation costs, as well as deferral of capacity capital and transmission and distribution capital
costs).

Table49 summarizes costffectiveness findings by teshny benefit/cost score above 1.0 paddbe

test as coseffective. In ddition, the table includes the net presewalue(in 2013 dollarspf the Annual
Net Shared Benefits gsometimes referred to as UCT net lifetime benefitshe HEA progranonly
passes thd®’ARTest and generated negativAnnual Net Shared Benefitsnlike PY14 results. This
difference is primarily due to the updated aded energy costs, which are significantly lower than those
assumed in PY14.

Table49. CostEffectiveness Result®{ 19
[ UCT] TRC| RIM | Societal| PART|  Annual Net Shared Beneffs
Home Energy Analysic 0.74 055 0.32 0.70 1.91 ($51,503

L Annual Net Shared Benefits shown meet the definition in 4 CSR®804(1)(C) and use avoided costs or avoided utility cost
defined in 4 CSR 240.094(1)(D).

13Net avoidedcosts minus program costs
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Appendix A Ex PosDemand Reductions

MMP determinedex postdemand reductions usingx postenergy savings estimated in tHyY 15eport
and DSMore (using load shapes provided\meren Missoui

Table50. PY15Summary:Net Ex PosPerUnit Demand Reductions
PerUnit NetEx Post Total NetEx

PY15

Measure Sioian Demand Reduction PostSavings
(kW) (kW)
CFLs 8,267 0.0009 2.77
LEDs 1,244 0.0010 0.51
HighefficiencyAerators 384 0.0029 1.13
HighefficiencyShowerheads 258 0.0025 5.80
Hot Water Pipe Wrap (per linear foot) 1,025 0.0021 2.19
Ceiling Insulation 180 0.0738 4.65
Windows 84 0.0717 6.02
Air Sealing 9 0.2091 0.97
Total 11,451 - 38'3

* Accounts for line lossesnay not sum due to rounding and using average kW reductions for measures wit
different kWh reductions.
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Appendix B. Program Manager Interview Guide

Respondent name:

Respondent phone:

Interview date: Interviewer initials:

For the PY3, PYL4and PY5evaluations, Cadmus will interview stakeholders annually.
Introduction
1) Please explain the changesinther Lt SYSy il GA2y GSIFYQa YIyl3aSySy

2) Please describe any significant changes to your primary responsibilities, regular tasks, and
time commitments for the HEA Program.

Program Design and Implementation

4) Have any significant changes occurred in communicaltioth formal and informal,
between Honeywell and Ameren?

5 12¢g RAR GKS AyiGSaINIGA2Yy LINRPOS&da ¢gAGK ! YSNBYQ
6) What would you say worked particularly well in PY15? Why is that?
7) The program realized a strong uptake of major measures in15Y 20
a. What factors do you believe are responsible for this uptake?

8) Conversely, what did not work as well as anticipated? Why is that?
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Program Goals

9) Were there changes in program performance expectatifimdPY 5?

a. If yes, what are PY15 savings and partiigpagoals?

Measures

10) Have there been any changes to the measure mix offering in PY15?

Marketing Efforts

11) Were there any changes made to the marketing strategy for the program in PY2015 (e.g.,
target customer or market)? If yes, please describe.

12) Werethere any new challengdn PY5 to engage thaarget market segmentWerethere any
changes that you think have helped the marketing efforts be more effetigggagngthese
customers?

13) Were you satisfied with the response to Home Energy Analysis marlegtorts so far in
PY2015?

Program Partners

14) Was the number of auditors sufficient to keep up with audit demand in PY15?
15) Is the number of certified program contractors sufficient to meet the demands of the program?

16) What feedback have you received on the performance of the program certified contractors?

Quiality Control

“z

17)1 + S GKSNB 0SSy lye OKIy3aSa (2 GKS LINPINI YQa
Customer Feedback

18) Have PY15 customers expressed opinions about the $25 ae@iVfhat about the incentive
amounts for the rebated measures?

19) Do you think your customers continue to understand the enegigted recommendations
presented to them in the home energy audit report?

20) Are there any recurring or common customer praises orgamts? If so, what are they?

a. Follow up: Any issues regarding time to complete audit, number of call backs, etc.
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Program Closure and Feedback
A. Does Ameren anticipate continuing the HEA program into the 2MB cycle?

a. (If no), when was it decided to enbe program?

b. (If no), what were the reasons that led to the decision to end the program?

c. (If no), can you share your perspectives on why you feel the program was not
successful enough to continue it in the next cycle?
a. (If yes), will the program have tlgame structure and design, or will changes be

made?

Summary
I.  What would you say are the biggest lessons learned since the launch of the program?

21) (if program is continuing) From your perspective, what are the biggest challenges facing the
program in the ng&t cycle?

22)! yelUKAYy3a StasS e2dzQR tA1S dza G2 (y26K
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Appendix CFreeRidership Scoring Flow Chart

Already purchased before
learning about program?

Planning to purchase before
learning about program?

Yes, was planning on Mo, was not planning
purchasing on purchasing

Would have installed the
same equipment type
without discount?

Would you have installed
same equipment that was
just as energy efficient?

Would have installed
different equipment type
or installed nothing?

No, | would not have
installed anything

Yes, | would have
installed something

To confirm, do you mean
you would not have
talled the equipment
type at all?

Purchased at the same
time without rebate?

Would you have installed
equipment that was not
as energy efficient?

Purchased at the same
time without rebate?

100% FR Lster within the same year — 75% FR i was planning on purchasing
Later within the same year — 23% FR i was not planning on purchasing
Mlore than one year — 0%FR

S0 FR if wes not
planning on
purchasing befaore
lezrning sbout
25% FR Lates within the same yeer — 12.5%FR

Mare than one year — 05 FR
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Appendix D Incented Measure Free Ridership Scoring Tables

z

TableS1A f £ dz& G NI G S & 4 dzND S @ NB G NI BEg@h 6 SR Ayidz2 i

parentheses).

K26 AYAGAL T NBaLR2yasSa |

Table51: Raw Surey Responses Translation to Free Ridership Scoring Matrix Terminology

FR1a. To
FR1. Had you confirm, you
already

FRA4. Help me FR5. When you say
FR2. Before understand, without you would have about timing, FR8. To confirm, FR9. Without having heard respectto
purchased your hearing about FR3. Would you having heard of purchased FR6. Without without hearing you indicated that the Ameren 2 ¥ ! Y S Ntiming, without
purchased  new 1 YSNXB Y Q havepurchased! YSNXyY Q&  [SURVEYMEASURE having heard of 2 ¥ | Y S NXwithout hearing of ActOnEnergy ActOnEnergy hearing about
your new [SURVEYMEASI ActOnEnergy the same type of ActOnEnergy without having hear(! YSNXS Yy Q& ActOnEnergy ! YSNXy Qa PerformanceS PerformanceS! YSNBy Q
[SURVEYMEA!'E] and then PerformanceS: [SURVEYMEASL PerformanceSavers 2 ¥ | Y'S NXS y (ActOnEnergy PerformanceSa\ ActOnEnergy vers in-home vers in-home ActOnEnergy
found out about vers in-home ]had you not  in-home audit, woulc ActOnEnergy PerformanceSaveers in-home PerformanceSavel audit, would audit, would PerformanceS
you have purchased PerformanceSavers s in-home audit, audit, is it most in-home audit, youyou have you have vers in-home
I YSNBy Q3a differenttype of  in-home audit, woulcwould you have likely thatyou would nothave  purchased purchased the audit, would
would have

FR7. Thinking FR10. Without FR11. With

RE] before
hearing about ! Y'S NX y Q & audit, were you heard about

I YSNXBy QActOnEnergy already

ActOnEnergy PerformanceSa) planning to
PerformanceS ers in-home

purchase

ActOnEnergy
PerformanceSavwould you have

[SURVEYMEASURE ! you have purchasecd purchased the
[SURVEYMEASURE same amount of purchased the

purchased your

[SURVEYMEA! same amount you have

[SURVEYMEASUR RE] that was of purchased the

vers in-home audits, is that [SURVEYMEACS s in-home decided not to that were just as [SURVEYMEASUI [SURVEYMEASL at all, is that just as energy [SURVEYMEA! [SURVEYMEA!|
audit? correct? RE]? audit? purchase at all? energy efficient? ? BX correct? efficient? RE]? REX
Yes, that's | would have ves, | would At the same At the same
Yes correct Yes Yes purchased a Yes have purchase time Yes Yes Yes time
(Yes) (Yes) (Yes) different type (Yes) same amount (No) (Yes) (No)
(Yes) (Yes) (Yes)
(Yes) (Yes)
No, that's not I would not have No, | would Within the Within the
No correct No No purchased at all No have purchase same year No No No same year
(No) (No) (No) (No) (No) (No) ('Ef; (Partial) (Yes) (No) (No) (Partial)
. . . . . . . One to two . . . One to two
Don't Know| Don't Know | Don't Know | Don't Know Don't Know Don't Know Don't Know Don't Know | Don't Know| Don't Know
(No) (No) (Partial) (Partial) (No) (Partial) (Partial) yef‘,\’lso )°”t (Partial) (Partial) | (Partial) yeg\rfo )° ut
More than two More than
Refused Refused Refused Refused Refused Refused Refused Refused Refused Refused | two years
(No) (No) (Partial) (Partial) (No) (Partial) (Partial) yea,\rls out (Partial) (Partial) | (Partial) out
(No) (No)
Never Never
(No) (No)
Don't Know Don't Know
(Partial) (Partial)
Refused Refused
(Partial) (Partial)
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Table52 shows how the string of responses frarable51is then translated into a free ridership score.

Table52: Sample of Incented Measure Free Ridership Scores

FR4. Help me FR5. When you

understand, say you would

without having have purchasec

heard of [SURVEYMEAS! FR8. To confirm

FR1a. To 1 YSNB y Q:E] without FR7. Thinking you indicated FR11. With

FR1. Had you confirm, you FR2. Before ActOnEnergy  having heard of FR6. Without abouttiming, thatwithout FR9. Without FR10. Without respect to
EULEET)Y purchased your hearing about FR3. Would yot PerformanceSa! Y S NI y Qhaving heard of without hearing hearing of the Ameren having heard of timing, without
purchased your new 1 YS NIy Qihave purchasecers in-home  ActOnEnergy ! YSNByYy Qi2F ! YSNI! YSNSY QiActOnEnergy ! YSNBy Q:hearing about
new [SURVEYMEASI ActOnEnergy the same type o audit, would PerformanceSa ActOnEnergy  ActOnEnergy ActOnEnergy PerformanceSa ActOnEnergy ! YSNBY Q¢
[SURVEYMEAS! E] and then PerformanceSa [SURVEYMEASIyou have ers in-home PerformanceSa PerformanceSa PerformanceSa ers in-home PerformanceSa ActOnEnergy
E] before found out about ers in-home E] had you not purchased a  audit, would ers in-home ers in-home ers in-home audit, would ers in-home PerformanceSa
hearing about ! Y S NB y Q¢audit, were you heard about different type of you have audit, would audit, is it most audit, you you have audit, would ers in-home
I YSNBSy QiActOnEnergy already I YS NI y Q¢ [SURVEYMEAS! purchased you have likely that you would not have purchased you have audit, would
ActOnEnergy  PerformanceSa planning to ActOnEnergy  E], or would you [SURVEYMEASI purchased the would have purchased your [SURVEYMEASI purchased the you have
PerformanceSa ers in-home purchase PerformanceSa have decided E] that were justsame amount of purchased the [SURVEYMEAS! E] that was just same amount of purchased the
ers in-home audits, is that [SURVEYMEAS!ers in-home not to purchase as energy [SURVEYMEASI[SURVEYMEAS! E] at all, is that as energy- [SURVEYMEAS! [SURVEYMEAS!
audit? correct? EJ]? audit? atall? efficient? E]? BX[READ LI$T correct? efficient? EJ]? BX

Yes Yes X X X X X X X X X 100%
Yes No Yes Yes X X X Yes X X X X 100%
Yes No Yes Yes X X X Partial X X X X 75%
Yes No Yes Yes X X X No X X X X 0%
Yes No Yes Yes X X X Partial X X X X 75%
Yes No Yes Partial Yes Yes Yes Yes X X X X 75%
Yes No Yes Partial Yes Yes Yes Partial X X X X 50%
Yes No Yes Partial Yes Yes Yes No X X X X 0%
Yes No Yes Partial Yes Yes Partial Yes X X X X 50%
Yes No Yes Partial Yes Yes Partial Partial X X X X 25%
Yes No Yes Partial Yes Yes Partial No X X X X 0%
Yes No Yes Partial Yes Yes No Yes X X X X 25%
Yes No Yes Partial Yes Yes No Partial X X X X 12.5%
Yes No Yes Partial Yes Yes No No X X X X 0%
Yes No Yes Partial Yes Partial Yes Yes X X X X 50%
Yes No Yes Partial Yes Partial Yes Partial X X X X 25%
Yes No Yes Partial Yes Partial Yes No X X X X 0%
Yes No Yes Partial Yes Partial Partial Yes X X X X 25%
Yes No Yes Partial Yes Partial Partial Partial X X X X 12.5%
Yes No Yes Partial Yes Partial Partial No X X X X 0%
Yes No Yes Partial Yes Partial No Yes X X X X 12.5%
Yes No Yes Partial Yes Partial No Partial X X X X 0%
Yes No Yes Partial Yes Partial No No X X X X 0%
Yes No Yes Partial Yes No X X X X X X 0%
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Each participantree rideiship score starts with00% which wedecrement based on their responses to
the 12 questions shown ifable53.

Table53: Incented Measure Free Ridership Scoring éred)

FR1 F2NJ bb2Xé at | NIAFT
FR2 n o ., S84x¢ bb2b fS@St y2
FR3 F2NJ bb2X¢é wp: RSC
FR4 0 FT2NJ p'pPatialt wpz R
FR5  ®3: R F2NJ bb2z¢é t I NIALI
FR6  mn /g F2NJ bb2X¢ Hp:
FR7 pUE: R F2NI bb2X¢ Hp: R
FRS F2N) bb23é Hpo
FR9 H paz
FR10 G F2NJ bb2Xé Hp:
FR11 F2NJ bb2X¢é wp: R
FR12 F2NJ bb2X¢& Hp:

555 | 353
Uy ¢ ¢

M N JE?
p fE:
M N JR:

O (N>

N

Below, we illustrateéhe unigue responseombinations fromapplicants answering theerformance
Saveronlinesurvey(with OG dzt £ NBaLRyaSa YIFLIWISR (G2 aeSaxze
ridership) the free rideiship score assigned to each combination; and the number of respovises
calculated free rideship scores for each measure category based on the distribution of scores within the
matrix.

ay 2 ¢

Table54: Frequency oinsulation Incented Measure Free Riddtip Scoring Combinations

FR4. Help me FR5. When you sa

understand, you would have

without having purchased

KSk NR 27F [SURVEYMEASUR

ActOnEnergy without having FR6. Without
FR2. Before hearing FR3. Would you  PerformanceSaver K S| NR 2 ¥ having heard of  timing, without
I 82dzii ! YS have purchased th in-home audit, ActOnEnergy ' YSNBy Qa KSF NRAy3 zActOnEnergy ActOnEnergy 1 YSNBY Q& hearing about
ActOnEnergy same type of would you have  PerformanceSaver ActOnEnergy ActOnEnergy PerformanceSaver PerformanceSaver ActOnEnergy I YSNBy Q&
PerformanceSavers [SURVEYMEASUR purchased a in-home audit, PerformanceSaver PerformanceSaver in-home audit, you in-home audit, PerformanceSaver ActOnEnergy
in-home audit, were had you not heard different type of would you have  in-home audit, in-home audit, is it would not have would you have  in-home audit, PerformanceSaver
you already I 62dzii ! Y&[SURVEYMEASUR purchased would you have  most likely that you purchased your  purchased would you have  in-home audit,
planning to or would you have [SURVEYMEASUR purchased the would have [SURVEYMEASUR [SURVEYMEASUR purchased the would you have

FR8. To confirm,

you indicated that
FR7. Thinking abo without hearing of FR9. Withoutthe FR10. Without
S having heard of

FR11. With respec

I YSNByYy Q& Ameren to timing, without

ActOnEnergy

purchase PerformanceSaver decided not to thatwere justas same amountof  purchased the atall, is that thatwas justas same amountof purchased the

[SURVEYMEASURE in-home audit?  purchase atall? energy efficient? [SURVEYMEASUR G{ | w# 9, a 9 correct? energy-efficient? [SURVEYMEASUR &{ | w* 9 , a 9 FR ScoreFrequency|
Yes Yes X X X Yes X X X X 100% 1
No Yes X X X Yes X X X X 50% 1
No Yes X X X Partial X X X X 25% 2
No No No X X X No X X X 0% 6
No No Yes No X X X X X X 0% 1
No No No No X X X X X X 0% 2
No Partial Yes No X X X X X X 0% 1
No Yes X X X No X X X X 0% 2
Yes Yes X X X No X X X X 0% 3
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Table55: Frequency oWindows Incented Measure Free Riddnip Scoring Combinations
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